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Chapter 1 

Introduction and Abstract of Findings 



Overview' 

This volume describes the development and imple- 
mentation of a two-way interactive cable television 
communication system and its effectiveness in urban 

. administration.^ The four-year National Science 
Foundation experiment, located inRockford, Illinois, 
tested the minicomputer-controlled interactive in- 
struction of two-way cable against more traditional 
learning situations during a 12-lesson course in 
prefire planning administered to the city's fire de- 
partment. Presented here is a comprehensive ac- 
count of all phases of the experiment itself, includ- 
ing cognitive performance and affective results, as 
well'.as ^descriptioii and discussion of the two-way 
technology and its performance, a cost analysis for 
the training program and public policy implications. 

Since the scope- of the experiment includes areas 
of interest to urban administrators and fire officials, 
cable system operators, .computer scientists and 
engineers, educators and commimication special- 

-^sts, the chapters win>-be of 'differential interest ;to 
specialists. Chapter 1 presents the backgroimd on 
this project, descriptions of other operational two-" 
way cable systems and general reference fo the'lit- 
erature identifying other experiments^ anS" demon- 
strations. Chapter 2 describes a mpdel for the evolu- 
tion of two-way communication systems with small 
matching steps in technological development and 
service implementation. Chapter 3 discusses fire- 

- fighter training, prefire planning and the format 
created for the two-way interactive lessons. Chapter 
4 is devoted to the lesson development cycle includ- 

* ing content research, pretesting, scripting, produc- 
tion and formative evaluation. Chapter 5 describes 
the minicomputer and other cable headend equip- 
ment and the software necessary to scan terminals 
and automate the instrucyonal system. The cable 
system configuration to accommodate the two-way 
communication and special system distribution plant 
design -characteristics are outlined in Chapter 6. 
.Chapter 7 presents the preparation for the experi- 
ment, which is described in detail in Chapter 8. 
Chapter 8 also includes the results of the experi- 
ment. Chapter 9 is the cost analysis. It includes the 
cost of tw,o-way cable training compared to other 

methods as well as the general value of training all 

/ - . 

1. T^is report is based upbn research supported by the National Science 
Foundation under Grant No. APR75-14286. Any opinions, findings and con- 
clusions are those of the authors and do not necessarily reflect the viey^h of 
the National Science Foundation. V 



firefighters to participate in the prefire planning 
process. The chapter concludes with estimates of 
the incremental cost of adding two-way communica- 
tion to a one-way cable system. Chapter 10 is an 
analysis of the public policy issues raised by the in- 
troduction of two-way communication in cable. 
Chapter 11 is a postscript to the experiment, in- 
dicating follow-up activities ir the fire service and 
other two-way communication applications that 
have emerged from the original project. 



Research Results Summary 

We believe the research reported here supj orts 
the following conclusions: 

(1) Digital return commimication from the 
feeder lines is feasible in a sir/gle cable 
system. ^ 

(2) A switching system is effective in limiting 
return system noise and signal ingress. 

(3) De-ingressing the system for return com- 
munication improves system performance in 
both directions. 

(4) No extraordinary system maintenance is re- 
quired for two-way communication, if the 
system is properly designed at the outset. 

(5) Two-way, interactive cable instruction is 
more effective than comparable one^aV 
tolevision in teaching cognitive informanon. 
The^two-way-advantage in learning remains 

, after six months. 
^ (6) Two-way, interactive television, where 
respondents have individual resppnse capa- 
bility and personal feedback, is more 
•favorably. assessed than one-way television 
and is considered equal to4ive instruction by 
the participants. 
'[7] Automated, prepackaged two-way cable 
television is administratively more efficient 
and reliable than one-way television systems 
for'recor^-keeping. - 

(8) The cost of two-way television, in most cir,- 

cumstances, is lower than auto-tutori^,l or' 

lecture methods. 

» • • • 

(9) Two-way caHe television is more expensive 
than one-way television,- but in large scale" 

' ■ training systems, the difference in dollars is 
very small. 
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(10) The cost of prefire planning as a collateral 
duty of all firefighters trained in building 
survey and preplanning is much less than 
the cost of prefire planning by full-time 
specialists. 

(11) Large cable systems (10.000 subscribers or 
more) are more likely to find two-way ser- 
vice profitable. 

(12) The cost of operating a two-way cable 
system is more likely to impede initiation of 
two-way service than cost of construction. 

(13) The potential for public service use of two- 
way cable services places a major burden on 
franchise authorities and cable systems in 
determining when to -implement two-way 
service. 

(14) The responsibility of the franchise authority 
in two-way cable may extend to development 
and aggregation of public services, par- 
ticularly in public safety and education, and 
in monitoring upstream spectrum manage- 
ment. 



Origins Of the Michigan State 
Universfity-Rockford PrdlSct 

T* V '7>.^-?: developed in response io the National 
Sriv - ■• \:^.v. ion intent to **support a series of 
sv-y:^i v.- v .ats. in the application of two-way 
ca > *^'v ' ..nications to the delivery of urban 
social ser-^ \, and to urban administration." (1) 
(Notes are Iceated at the end of each, chapter.) 
Phase I was to design application experiments: 
Phase II» to carry out experiments selected from the 
design submissions. We began with an exhaustive 
inventory of urban administration and social service 
needs in Rockfordj Illinois. (2) The Rockford site was 
chosen because the cable system had been engi- 
neered to accommodate two-way cable and the city 
government was very much interested in public ser- 
vice applications. 

In the design study* five applications were submit- 
ted as the most promising for developing the two- 
, way cable system technical design and exploiting 
the two-way capability in pressing social and urban 
administrative needs. These included plans to: 

(1) train firefighters; 

(2) detect and correct learning disabilities 
among preschool-age children at the earliest 
possible stage; 

(3) increase awareness of add access to in- 
formation about major social services 
available to citizens in a community; 



(4) increase efficiency in the administration of 
law enforcement, legal and court systems of 
the community; and 

(5) facilitate, through teleconferencing, inter- 
cultural sensitivity in the racial integration 
of the public schools while increasing aca- 
demic opportunities in math and science. (3) 

Of the five experiments designed under the 
onglnal grant, the firefighter training application 
w-v: '^elected for funding. The others remain as ex- 
amples of services which could be delivered by two- 
way cable. The technology described for the fire- 
fighter training experiment is directly applicable to 
three of the other services and has been thoroughly 
tested in two years of operation. The last applica- 
tion, teleconferencing between schools, involves no 
novel technology and has been demonstrated on 
several occasions by Rockford Cablevision. 



Background on Two-Way Cable 

The history of two-way cable is well-documented 
in other volumes. "Cable Television: Strategy for 
Penetrating Key Urban Markets." by James D. Scott, 
describes the first experiments and commercial ven- 
tures! (4) The early two-way technology and its at- 
tempted application in the U.S. is thoroughly dis- 
cussed in Richard Veith's Talk-Back TV: Two-Way 
Cable Television. (5) Worldwide experiments in two- 
way cable are outlined in Two-Way Cable Television: 
Experiences with Pilot Projects in North America, 
Japan and Europe. (6) Peg Kay, through the Cable 
Television Information Center, with National 
Science Foundation support, analyzes the applica- 
tions of two-way cable in the public sector. (7) 

In. inventorying two-way cable applications, refer- 
ence should also be made to the Rand Corporation's 
Spartanburg, South Carolina project (8) and the 
New York University-Alternate Media Center pro- 
ject in Reading, Pennsylvania. (9) In addition to the 
present Michigan State University applications, the 
two-way system in Rockford is employed in a teacher 
development program in the Rockford Public 
Schools. The experiment is directed by the Uhiver- 
' sity of Michigan. (10) 

The (WO major operational two-way systerns/ 
which have not been fully described in generally 
available literature, are the TOCOM, Inc.. system in 
Woodlands, Texas-^nd elsewhere, and the Coaxial 
Scientific Corporation Telecinem^ system in Colum- 
bus. Ohio. A thii:d system,, Warner Cable Corpora- 
tion, also in Columbus. iDrings the resources of a 
major communications conglomerate into the field 
for the first time^ All three enterprises are described 



in this volume in an effort to complete the record of 
earlier work provided in the literature described 
above. These three systems are important because, 
along with the Rockford systerr. they represent the 
mo5t advanced, practical, two-way technologies, 
arid, for all the experimental efforts described in the 
literature identified above, the only currently opera- ^ 
tional two-way systems. 

Because' the technology for the Coaxial Scientific 
Corporatio^ Telecinema system is the forerunner of 
the Rockford two-way system, it is described in 
detail in a later section. Telecinema is a^ four- 
channel pay per-prpgram movie and sports service 
associated with a CATV system. " 

TOCOM, inc., of Dallas, Texas, was one of the 
earliest innovators in two-way cable system design 
and..appiication. There are currently two systems 
available, allowing an operator to upgrade his 
system on a demand basis. The smallest system is 
the TOCOM III-A which serves up to 2,000 home ter- 
minals. It offers up to 36 channels of standard TV 
reception, plus fire, intrusion and medical alarm 
services. In addition/ the system can handle per- 
program pay TV, as well as opinion polling and 
power load management where desired. The larger 
7 OCOM III-B utilizes III-A units throughout the plant 
as remote data systems, which act as polling sita- 
tionsfor sub-areas of the plant and are controlled by 
Q larger minicomputer. ^ 

Each home terminal consists of a digital transmit- 
ter and rteceiver with its own unique hardwired 
identification. Every few seconds, the central data 
system requests the alarm status of each of the 2.000 
home terminals v^thin its area. The system is 
designed so that monitoring service may be offered 
to subscribers regardless of whether they elect the 
basic CATV service; For those who want thiB basic 
CATV service, control of the converter connected to 
the home terminal is accomplished via a .hand held 
unit which incorporates channel select capability as 
well as a response moHe for interactive, education 
polling. (11) 

The Warner Cable Corporation system in Colum- 
bus has the potential^ to ser.ve 100.000 households. 
The addressees are partitioned into groups of no 
more than 16,000. Each group is-fed independently 
by the headend. Noise in the return trunk is control- 
led by a gating system, similar to that pioneered'in 
the cable industry by Coaxial Scientific Corpora- 
tion.* which limits the number of terminals with a-- 
clear path to the headend^-«t any given time. The 
switches are located at each bridger amplifier, serv- 
ing up to 600 subscribers. The terminal has 10 chan- 

1. "During the period of the experiment this company was also known as 
Broadband Technologies. Inc. ' 



nel selection buttons that are used in combination 
with three other buttons to provide 30 channels; one 
bank for over-the-air television, the second bank for 
".jommunity" channels (e.g., local news and infor- 
mation, children's programs) and the third for per- 
view pay programs (e.g., movies, sports,' instruc- 
tion). Responses in polling and instructional pro- 
grams are made on five buttons independent of the 
channel selection buttons. (12) 
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Chapter 2 

A Developmental Mbdel for 
Two-way Cable Technology' 

In responding to the National Science Founda- 
tion's commitmont to experiments in public service 
applications of two-way cable technology, we 
recognized an obvious need to fit the firefighter 
training experiment into a larger developmental 
context for two-way cable. Therefore, we created a 
systematic model which carpfuUy times and inte-^ 
grates the technical capability of various broadband 
communication systems with economically viable 
communication appUcations on a step-by-step evolu- 
tionary basis. 

Communication Capabilities of 
Coaxial Cable 

We began with a description of the particular 
communication capabilities and potentials of cable. 
A coaxial cable system,, by its physical nature, is 
. most efficiently used as a means of disseminating in- 
formation frbm a single point, or source, to a large 
number of points, or users.- Conversely * it may also 
' be used ad an efficient means of transporting infor- 
mation from a large number of remote sources back 
to a single point, A cable system is used least effi- 
ciently in point-to-point communication. Unlike the 
telephone which has the. capability of switching 
signals from one telephone station (office, home, 
'phoneboothj to another, most cable systepis are not 
switched, but rather designed 'in a branching con- 
figuration. Becauseoof this distribution character- 
istic, discussion of two-way cable return systems is 
generally in terms of' digital signals generated by 
push-button response pads. ^ 

A typical cable system resembles a tree, with a 
. network of trunk cable and trunk amplifiers deliver- 
ihg full video signals from the headend.. or transmis- 
sion center, to bridger amplifiers. These amplifiers 
then transfer the signal to a system of feeder cable 
and feeder amplifiers. The feeder system delivers 
th. signal to the tap-off units, and .then by, service 
d;ups into the subscriber's home. Interference prob- 
lems in the feeder and drop portions of the cable 
system make the transmission of video signals from 
the subscriber's home to the , headend . (i.e.. up- 
stream) impractical.. I^ence, return video signs! ser- 
^ •■ ..J . 

This chapter was written principally by Martin Block, D. Stevens 
McVoy. James Wright. John Eulenberg and Thomas Baldwin. 
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vice is possible only in the ^ trunk portion of the ; 
system, while data return signals are wiirkable in 
the feeder portion. (An aural return signal service 
via coaxial cable would seem to be of limited value 
because of the existing service provided by tele-, 
phone.) This leaves the most practical design for the 
upstream portion of a two-way cable system as video 
and high-speed data by trunk cable, and data only 
by the feeder cable. 

The next consideration is the allocation of the 
limited bandwidth in the cable system to forward 
and return channels. Despite the popular character- 
ization of cable as a medium of abundance, there is a 
very' real limit to the available bandwidth in the 
cable system. The use of any available frequency 
must be considered in terms of both opportunity cost 
and the cost of additional equipment necessary to 
support it. This demands careful planning and spec- 
trum management. 

It should be obvious that an increase in the baiid- . 
width allocated- to return signals will cause a 
decrease in the bandwidth available for forward 
video signals. Fortimately data signals generally rer 
quire considerably less Ibaiidwidth then video 
signals, and can be multiplexed by time, frequency 
and area. An optimal allocation seems to be approx- 
imately 250 MHz for forward service use channels , 
and only about 25 MHz for the return service. More 
details about the basic two-way system in each stage 
of its evolutjpn will be provided later. 

Applications of Two-Way Cable 

One of the greatest obstacles , to the continued 
development of two-way. cable technology has been 
the attraction of necessary investment capital". In- 
vestors have not seen sufficient return from any ap- 
plication of the current technology to'justify the risk. 
The exploitation of'two-way cable., applications has 
failed because each ap'^phcation has been con- 
sidered in isolation ^without a convergence of mul- . 
tiple applications for cost-sharing tho two-way 
plant. Further, the tworway technology i>a8 never 
evolved as a synthesis of practical need and cost- 
efficient technology. Two-way has been considered 
in terms of some end-state of. both technology and' 
application. The step-at-a-time^ approach has noj ' 
t been followed. 



Unlike other communication media, two-way cable 
has captured the interest of the public sector early 
in the. developmental stages. Whatever the future of 
two-way communication, there is almost no doubt 
that the public sector will play a prominent rol6, and 
that two-way cable will involve applications from 
hot)\ public and private sectors. A wide variety of 
public sector applications for the two-way cable 
technology has been funded by the National Science 
Foundation and other federal agencies. These are 
described in the previously mentioned volume. 
SociaJ Services and Cable TV. (See Note 7; Chapter 
1.) 

. Private sector applications of two-way cable 
technology have lagged behind because of limited 
research and development money in the relatively 
snSall cable industry. Further, the industry has been 
preoccupied with more immediately profitable com- 
mercial applications such as per-channel pay enter- 
tainment. The private sector application receiving 
the most attention is per-program pay TV, with the 
previously discussed Telecinema and Warner sys- 
tems the only larga scale operational examples. For 
the future, other private sector applications may in- 
clude marketing and advertising research, in-home 
shopping and in-home monitoring and surveillance 
services. Among the suggested marketing and adver- 
tising research applications are television audience 
measurement, television advertising copy pretesting 
and posttesjing, television program, pilot testing, 
package design tests, advertising concept tests, 
product purchase behavior measurement and vari- 
ous other questionnaire-oriented research including 
awareness find preference measijyement Among 
the in-home shopping applicatigns are electronic 
supermarkets and catalogs using special dedicated 
channels and interactive advertising. Among the iri- 
hbme monitoring and surveillance applications are 
heat and smoke detectors, intrusion alarms, tamper 
alarms, electric, gas and water metering, electric 
load management, CATV and pay-TV control. Also in 
the future are applications such as electronic mail 
and news delivery, opinion polhng and many more. 

While the list of suggested applications for two- 
way cable can be greatly expanded*' beyond the 
general categories-mentioned here, such lists almost 
always consider two-way cable technology as fully 
developed for multilple services. Rarely is .two-way 
cable technology considered a's ah evolutionary pro- 
cess, with some applications preceding others as the 
technology and demand develops. It should be ob- 
vious that soihe appHpations of two-way cable, such 
as per-program pay TV, are possible'given the state 
of the technology today, and other more, complex ap- 
phcations, such as power load management, require 
continued technological development. 



In order to simplify the relationship between the 
technological evolution of two-way cable and the ap- 
plications, a classification scheme of six categories 
will be used. Ignoring all applications which pri- 
marily involve commui^i^^^ in an institutional 
framework, such as jfei^^eed data communication 
between banks or uffstream video transmission from 
city hall to the cable transmission center, and con- 
centrating on applications involving communication 
with only digital return from homes, the classifica- 
tion scheme includes the four private sector appHca- 
tions already discussed— pay entertainment, shop- 
ping services, marketing research and monitoring 
services— plus categories in ieducation and commiui- 
ity information. The education catiegory includes the 
in-service training applications in an in-home setting 
along with various adult education appHcations. The 
community information category includes the elec- 
tronic mail delivery application, automated news- 
papers and related services, the public forum con- 
cept and the social service information and referral 
system. (See Figure 2-1.) The next task is to consider 
the evolutionary steps in the development of two- 
way cable technology. 

The First Generation 

The first generation in the proposed model for 
two-way cable system development was designed for 
a per-program pay TV system in Columbus, Ohio, 
and represents the important first step in the evolu- 
tionary process of two-way cable technology. The 
Telecinema per-program pay TV system has been in 
operation since 1973. The, system uses a home ter- 
minal which costs approximately $50,* and allows 
four cha'hnels of pay TV programming. The 
subscriber selects the appropriate channel, and is 
then. billed only for the programs that are watched. 
This method of pay TV is differtnt from p6r-channel 
pay TV where the subscriber pays a flat monthly fee 
fcir unlimited viewing on the pay channel. 

A typical pattern for a per-channel pay TV system 
is-very high initial subscription, probably aroiuid 40 
percent of all cable subscribers, followed by a drop 
to aroiuid 25 percent after the first few months of 
service. Part of the explanation for this **churn"- is 
the fact that people use only a small portion of the 
entire package of programs that is available, but 
feel they are paying for all of it— a sense that they 
' are overpaying in relation to their usage. 

The Telecinema per-program system first tried 
chargirig subscribers only for the movies that w^re 
watched. Penetration was 80' percent an4 average 
monthly revenues were about $4, which was not 

1. .Different mcxlels of converters were modified for this purpose: $50 
represents an average cost in 1073 dollars. 
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enough to cover the costs of both the movies and the 
two-way system. In 1974. a $3 maintenance fee was 
added. This caused the, penetration to drop from 80 
percent to 40 percent, biit the subscribers who drop- 
ped the service we're those who did not watch many 
movies. Revenue averaged $8 per month among the 

. remaining 40 jjercent. - 

In December. 1975. Telecinema began experi- 
mentiag with other forms of programming in addi- 
tion to theater films. Adult, children's and foreign 

' films, nightclub performances and sports events 
were added! Average revenue increased to $11 per 

month. u u 

= The Telecinema system with over 5.000 subscrib- 
ers was the first. "and for many years the only. 

. operating per-program pay TV system, in the Umted 
States! The system was designed, to solve the early 
technical problems found when attempting to use 
interrogation-response type terminals in. cable 
applications^the high cost of the term,inals ana RF 

• interfenence.^ Early cost estimates for in-home ter- 
minals ranged from $300 to $1,000. which was ob- 
viously too high to permit profitable operation. 
Systennnaintenance costs, because- of signal intru- 
sion, werealso estimate'd to be prohibitively high. 
. In order for two-way cable t&become economical- 

' ly feasible, it was necessary to" design a system 



around a reliable terminal that would cost approx- 
imately $50. and be part of a system that could be 
reasonably maintained. The. solution was suggested 
after consideration of the types of multiplexing 
available for the return data signal generated by the 
in-home terminals. Time, division multiplexing (TDM) 
offers the advantage of sharing a single frequency 
for all the terminals, but can easily be jammed by 
one malfunctioning terminal. The. source of the trou- 
ble is very difficult to find. Frequency division 
multiplexing (FDM) solves the problem of terminal 
jamming, but if very many terminals are to be used, 
too much spectrum space is consumed. The solution 
is a combination FDM/TDM system which allows 
area multiplexing. It consists of the simultaneous 
transmission of groups of 100 to 200 frequency 
multiplexed terminals at different timeintervals. 

Area multiplexing is accomplished through the 
use of digitally controlled code operated switches 
(COS). Each COS consists of :band-splitting filters 
which separate the downstream (50 to 300 MHz) fre- 
quencies from the upstream (5 to 30 MHz) frequen- 
cies. Downstream signals pass through the COS con- 
tinuously without interruption, while the upstream 
frequencies are either passed or blocked as directed 
by a digital signal generated by minicomputer. This 
now allows an entire system of in-home terminals to 
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be scanned in small groups by activating and deac- 
tivating appropriate COSs. Placing a primatry COS at 
each tnink and a secondary COS at each bridger 
amplifier makes possible the scan of an entire feeder 
branch which would normally consist mf 100 to 200 
homes. This design can be seen in Figure .1-2. 

The use of the COS system allows for a much less 
expensive terminal than a typical interrogation- 
response terminal because a great deal of circuitry 
can be piiminated, including the RF receive. , 
decoder and address-recognition circuitry. A simple 
FDM terminal requires only a data encoder and RF 
transmitter circuitry, which, with the area multi- 
plexing' provided by the COS network, is all that is 



required. The home terminal consists of a cable con- 
verter which costs approximately $30 modified by 
the addition of a circuitry board, containing only an 
FSK transmitter and data encoding circuitry, cost- 
ing an additional $20. The terminal transmitter is 
assigned a discrete frequency in its own COS area, 
and transmits continuously. Each terininal transmits 
a 16-bit data word which indicates the status of the 
converter including the channel selected, whether 
the subscriber's television set is off or on and 
whether the security key on the converter is on or 
off. 

A General Automation SPC-16 minicomputer man- 
ages the entire scanning operation through the use 



Figure 2-2. FIRST GENERATION: AREA MULTIPLEXING 
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of special interfaces which control a COS addresser 
and RF receiver. The minicomputer, operating in^ 
real time, routinely scans the system to collect data 
and generates viewing reports. Additional'routines 
are available for terminal installation and system 
maintenance. Batch programs generate billing and 
other repo'rts required by the cable operator. 
.- System ' maintenace i;i easily accomplished 
throii'gh the combined use of the minicomputer and 
the COS network to isolate interference and other 
problems. End of line oscillators (ELO) at the end of 
each feeder line add a unique carrier frequency for 
easy identification and help in balancing the system. 
The Columbus Telecinema system is maintained in 
this manner using one technician for approximately 
.200 miles of the plant. ' ; 

The first generation two-way cable system is pri- 
marily designed as a per-program entertainment 
system. It does not allow for any interactive re- 
sponse, but only relatively simple monitoring of the 
status of the cable converter attached to the televi- 
sion set or an alarm wired to the cable. The only 
other feasible application for first generation 
technolrgy is simple television au(|ience measure- 
ment, since the system can be scanned at more fre- 
quent intervals than commercially, available 
mechanical diary services and in a universe, of^ 
•households instead of a sample. The first genera- 
tion, however, has clearly demonstrateO; both the 
technical and Cvommercial viability of this tech- 
nology.,and paves the way for new generations. 

The Second Generation 

The second generation systom was designed for , 
the Michigan State University experiments in 
Rockford. Approximately one-third of the Michigan 
State University project investment has involved the 
development" of the necessary two-way cable hard- 
ware and software required for the project. Addi-' 
. tiorial investment has been made by Rockford Cable- 
vision in conStructirfg the necessary two-way plant 

in the city. . . 

The major difference betwden the first generation 
(Columbus Teleoinerfia). and the second generation 
(Rockford) is the addition of an interactive response, 
capability at the terminal. Rather than providing 
only .the capability for monitoring the status of a 
■ channel converter, the-channel converter selection 
buttons can be. depressed to. transmit a return 
signal. This. requires relatively minor modification ot 
the^first generation..,terminal, including addition of. 
interactive channel'^ and a transmit button. The ad- 
ditional Chan els allow the terminal to function not 
only as a converter but also as an interactive ter- 
minal, the transmit button, along with a timed LED 



display, insure that the subscriber responds only 
when desired and at intervals longer than the min- 
imum scan, the second generation terminal requires 
a push-button type converter, which is not neces- ■ 
sary in the first generation. 

The transportation system including tjie COS net- 
work and ELOs remains the same as before. The 
major difference in the second generation is in the 
minicomputer system. Since more processing is nec- 
essary with the possibility of a response in addition 
to the monitoriDg already required, the minicom- 
puter needs to be augmented with extended core 
memory and sufficient disk storage to accommodate 
interaction. The primary addition to the second 
generation is not hardware, but rather computer . 
software. The minicomputer ^oftware.ne.pessary to 
support second generation applications must not 
only perform the basic system scan routine and 
system maintenance, but it must also process 
response dat'i in real time. 

For trairmg experiments, the coordination of 
downstrea-n video signals and interactive redponse 
signals rerpires control of headend video equipment, 
by the m nicomputer system. This is accomplished 
by using coijiputer-controllable character genera- 
tion equipment, standard Society of Motion Picture 
and Television Engineers (SMPTE)'timecode inter- 
facing with kll video tape equipment and standard 
process control input/output signals and relays to 
control the necessary video equipment. Thus, the 
minicomputer controls the entire two-way system. 
. The second generation system is shown in Figure 
2-3. It is described in more detail in Chapters 5 
and 6. 

The second generation terminal costs more ttian 
the first generation because of the need for a more 
sophisticated basic converter, and a small amount of 
additional circuitry and terminal modification. 

. Depending on the quantity, second generation ter- 
minal costs range from $100 to $150. , 

The second generatiofi allows for upstream trans- 
mission of digital signals, but it does not allow the 
subscriber to receive individualized information; 

- that is, downstream information is received by all 
television sets tuned to the same channel. It is not 
practical to allow subscribers to.Jiave the down- 
stream portion of any interactive programming "on- 
demand": rather such programming would be dis- 
tributed .on a prearranged schedule. This is a 
serious limitation. 



' 1 Without tho channel converter, th.i cost of the unit would be reduced. A 
siripped-down terminal device would provide only interactive response 
«onarated from .1 simplified push-button pad. per^aps only four buttons, but 
would not provide any monitoring of channel converter status. This would 

' limit application of the system I0 interactive response, eliminating per- 
program entertainment. .. ■ s 
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Figure 2-3. SECOND GENERATION: INTERACTIVE RESPONSES 
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Private sector apifications include in-home shop- 
pitjg services such iarteractive advertising and a 
crude form of electr^^c catalog that would be 
operating on a fixedc^^t^dule. Marketing research 
applications can be gwtly expanded because of th© 
addition of active rawdpiise. Multiple choice ques- 
tions can be asked ano^pecial video material shown 
to respondents in theiinown homes^^ 

The capital cost of the first genera tj/on of two-way 
""service is accommodated by the per-program pay TV 
revenue. The incremerital cost of the second genera- 
tion^ e.g.. in a more sophisticated terminal and 
greater computer capacity, may be in the range of 
.$40 to $90 per household or drop\ Educational pro- 
grams {public schools. public safety )^hich lease the 



service on a regular basis will cover a portion of that 
cost. Market research, direct selling and alarm sys- 
tems should cover the remainder. These are useful 
applications; however, monitoring ta the socond gen- 
eration, must be limited to simple closura switdies. 
such as a^relay signal from a smoke or iwat detector, 
because only a few data bits are £ ^ilable in the 
terminal. 

Partially bf'cause of the limits 
generation equipment in monitori' 
the third generation is being dev 
mediate advantage of third gener 
cable technology is the ability to rr 
tivity which requires more complex coaing than a 
single bit. 
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Figure 2-4. THIRD GENERATION: HOME TERMINAL AND PERIPHERALS 
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TheThird Geneiiition 

3) : 

A necessary part of ^ residential two-way cable 
power load management system is the ability to 
monitor utility meters. Vvhile transmitting utility , 
qiv^ter information through the upstream communi- 
cation system represents no technical problem, 
assuming the 16-bit data format, the scan must be 



designed to prevent the reading of utility meters 
from occupying the entire system. The problem for 
third generation terminal design is to provide 16-bit 
data words recognizable by the minicomputer as 
either utility meter information^ interactive 
response*' or channel status. The terminal itself 
would be required to alternately select channel 
status and utility meter information to make possible 
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simultaneous per-program pay TV- ana power load 
management applications. 

The only practical solution to the data formatting 
problem is the addition of a microprocessor chip to 
the terminal. Microprocessors, sucK as the RCA 
1800 COSMAC series, would add approximately $20 
to the cost of the second generation terminal. Adding 
a ROM chip to store program instructions would 
allow ' the microprocessor to accumulate utility 
meter data arid format the 16-bit transmission word 
at the appropriate times.. The third generation ter- 
minal is currently being developed. A working 
diagram is shown inFigure 2-4. 

The addition of the microprocessgrJp4he terminal 
provides flexibility to most second^eneration ap- 
phcations. The ability to.format thel6-bit transmis- 
sion word within the terminal makes possible the 
transmission of more complex data from the ter- 
minal than simple multiple choice selections. In the 
in-home shopping application, more complex infor- 
mation such as color, size or credit card numbers 
codld be quickly entered through the keyboard, and 
then transmitted tall at once rather than digit by 
digit. The marketing research and educational ap- 
plications would also benefit from the increased in- 
put flexibility by being capable of accepting input 
data more complex than a single digit. 

Another improvement in terminal technology is 
necessary at this step before moving ahead to the 
fourth generation. To improve control and security 
of the system, it is desirable to move the essential 
Electronics but of the TV control terminal to a cen- 
tral loca^on on the exterior of the home. This shift, a 
part of the third generation, does not add anything 
in terms of potential applications, but rather pro- 
vides more efficient operation because of increased 
maintenance convenience and terminal security. 
The latter is of critical importance, particularly-in 
the utility metering applications and per-program 
pay television, where thefts of service staggering in 
' magnitude have recently been discovered. 

The Fourth Generation and Beyond 

The evolutionary steps beyond the third genera- 
tion are not as clear as the first steps because the 
associated, electronics aiid inform^ticn processing 
•technology itself are continually evolvi..'^. The next 
step will no doubt be the addition of low cost memory 
storage in_either the terminal itself , or in a COS. This 
. will make possible the transmission of time-com- 
\pressed digital signals to a memory in a specific 
location such as an individual terminal. 



The addit: jH of the microprocessor chip to the ter- 
minal also makes possible the decoding of down- 
stream information with the addition of a RF 
receiver to the tejminal. While additional signal 
decoding and character itineration circuitry would 
also be required, it is technically possible to allow 
selection of portions of downstream data signals us- 
ing a keving or addressing scheme, an entire 
downstream channel were devoted digital infor- 
mation, tmen it would be possible to *'page" a portion 
of that data stream for local display on the home 
television set. This makes possible electronic auto- 
mated newspapers which the subscriber can page 
through on demand. One video channel could easily 
aiccommodate the equivalent of 1.000 pages. The 
news could be computer refreshed and controlled. 
Another application is the delivery of second class 
mail and on-demand catalogs. A limitation is the 
probable restriction to digital information. The in- 
formation is always stored in the downstream com- 
•munications channel which, given the limited avail- 
able bandwidth, may not be the most effic^an^ use of 
the spectrum. 

The addition of memory partially solves the prob- 
lem of inefficient use of available spectrum space, 
since the electronic newspaper or mail would not 
always be present in the system, but rather multi- 
plexed on a downstream channel carrying similar 
signals to other terminals. Not only does this provide 
for better spectrum lise, but it also allows the trans- 
portation of more personalized messages. 

For, this generation of two-way cable terminal to 
become feasible, the cost of memory will have to 
drop substantially, a result which can be expected 
from improved memory ^technology such as the 
development of the **bubble memory." This genera- 
tion also implies substantial increases in the amount 
of computer power necessary to run the system. 
With each new generation, the size, speed and com- 
putational power of the controlling minicomputer 
system must Be upgraded. Existing minicomputer 
systems are adequate through the third generation/ 
with the addition of more processing units as the 
number of terminals in a cable system grows. The 
fourth generation implies exponential growth in the 
volume of information which requires processing. It 
is difficult to speculate beyond this generation • 
because of the rpaid development of associated 
technology, and i v even possible that the funda- 
mental transmission system will itself change to a 
light\Yave rather than a radio frequency system. It.is ' 
cleai' that, in any case, the technology and the asso- 
ciated new applications will continue to grow in a 
series of sequential evolutionary steps. 



Chapter 3 



Firefighter Training and the 
Two-Way Lesson Format 

Standardized training, with an interactive compo- 
nent, came up frequently in our investigation of the 
potential applications of two-way cable. The need 
for training and retraining in government and the 
social services is great, in some instances becausa of 
the high turnover of personnel and in other cases 
because of the complexity, of tasks and changing 
technologies. In most situations, cost factors, work 
schedules and other administrative considerations 
suggested prepackaged instruction . ^ 

•In firefighiing, daily training is a routine. The 
National Commission on Fire Protection and Control 
charges that the fire service is not getting the best 
equipment and training because the scientific com- 
munity has not contributed.sufficiently. The Commis- 
sion urges: 

**. . .the Federal research agencies, such as 
the National Science Foundation and the 
National Bureau of Standards, to sponsor 
' research appropriate to their respective 
missions within the a/eas of productivity^ of 
fire departments, causes_^of firefighter in- 
juries, effectiveness of fire prevention ef- 
fbrts, and the skills, required to perform 
various fire department functions." (i) 

The Commission concludes ^that **training can 
favorably influence a department's effectiveness— 
in saving lives, reducing property losses and pre- 
venting injuries to firefi^ters." (2) > 

Two-way cable television can bring live or 
packaged training programs by well-prepared spe- 
cialists to the firefighter in his station house and 
provide an opportunity for response and reinforce- 
ment: For volunteer fii^efighters, the training can 
take place in the home at Gorivenient. times. 

In Rockford, advanced training is carried out in 
two ways:.(l) in station houses with instruction by 
self-'teaching materials and company officers and (2) 
at the Training Academy which is specially equip- 
ped with training laboratories and materials. Train- 
ing at the Academy risks underprotection in the 
district when trainees are removed from their sta- 
tions, or adds the cost of overtime pay. The Academy 
coiild become a center for specialized training and 
drills and a production center for materials to be; 

1. This chapter was written principaUy by Thomas Baldwin and John 
Pachuta. ' • \ 



distributed to stations by television and other 

means. , u *u 

Much of the training takes place on the job as the 
firefighter moves up in responsibility, as new knowl- 
edge is developed and new equipment is acquired. 
Training Officers in th^ fire service have one of the 
more complex training tasks in industry or govern- 
ment. Firefighters generally work 24-hour shifts. Ac^ 
tivities are always broken up by fire and emergency 
calls. Special off-duty days, vacations and sick days 
complicate the training and record keeping activi- 
ties. Training by company officers in the station 
house is dependent on the confidence, ability, train- 
ing and administrative capability of the company of- 
ficer. Standardization is difficult to achieve. ^ 

Prei^packaged videotape With two-way interaction 
and reporting could standardize the training, focus 
attention on the training materials because of the 
necessity to continuously respond and provide the 
training officer with an instant record of who par- 
ticipated in the training exercises and who needed 
to be rescheduled for make-ups. New materials 
could be created for two-way training or existing 
training materials could easily be adapted to two- 
way instruction. ' . 

Training Topic 

The selection of a topic for tiie firefighter training 
experiments was based oh thrfollowing criteria: (1) 
overall national importance in the devejopment of 
fire protection capability; (2) significance of the 
topic in fiockford; (3) breadth of the learning tasks 
encompmsed; (4) the need for ■aanadva need training 
area whicfcwrould be appropnasterfor almost all fire- 
fighters xegardless of level of eDcperience. 

Prefire plaiming was selected as the topic for the 
experimental instruction. iPrefire planning is an ac- 
tivity designed to provide the firefighter with a 
logical and systematic plan for identifying and 
classifying potential fire ptoblems. This allows the 
firefighter to carefully f orSRilate, in advance, a tac- 
tical or action plan for a given building, in t^e event 
a fire occurs.. The plans may then be continuously 
studied in training sessions and ^taken to a fire 
should one occur. The goal is efficient containment 
and suppression with minimum life hazard. The task 
of prefire plannaing is a complex process which 
-rdraws upon the firefighter's previous training triTd 



experience. It represents a task facing all fire 
departments. 

In October 1974, a statewide survey of 638 Illinois 
fire officers revealed that ""emergency planning 
(prefire planning, disaster planning and master 
emergency planning)" ranked as the number one 
category of needed subject matter expertise. (3) 

t Interactive Training 

It woiild be incorrect to suggest that an interac- 
tive form of training was dictated by the circum- 
stances of firefighter training in Rockford, since we 
embarked on the study with the principal objective 
of employing two-way conmiunication. Nonetheless, 
the firefighter training application seemed to opti- 
mize the potential benefits of two-way training from 
a central location to remote locations. 
^ In creating the interactive system, we made a 
number, of assumptions about the vdlue of the inter- 
action. These assumptions dealt with specific learn- 
ing and administrative components, as follow: 

Attention and participation. Interactive items, 
spaced throughout the instructional programs, 
would force participation and help to keep the 
trainees alert and attentive. 

Motivation. Awareness that each response would 
be fed back individually and in aggregate scores at 
the end of the lessons, and that hard copy records 
would be made, would senve to keep trainees moti- 
vated to create a good record. 

Feedbaclc. Reinforcement would be provided by 
the feedback at each step of the instruction. 

jCompetition. Since station or individual scores 
could be compared, competition would maintain in^ 
terest and motivation. 

Teasing. On occasion, interactive items could be 
u3ed as teasers toiead into a new segment of.jn^ 
struction. Firefighters would have to jguess or rely on 
previous experience. This technique would heighten 
interest in learning the material. 

Pacing. The interactive questions would serve to^ 
break up the television lecture-demonstration 
format and revive interest., 

Drill. Frequent repetition of prefire planning sym- 
bols and other material would aid riBcall. Quizzes 
would provide a summary and review. 

Admini9tration.' The interactive system, includ- 
ing a log-in procedure, frequent interactive ques- . 
tions and computer printout of results, would im- 
prove training system administration and reduce ad- 
ministrative costs. 

The Two-Way Lesson Format 

.'.With. th^se hopes for two-way training, keeping 
within the technology which we had available, the 



format described here was devised and used 
throughout the television series. 

One-half hour before each lesson a pre-program 
sequence of character generated displays began. 
These are illustrated below: 

Pre-Program Sequence 




PROG 9 - -PERIMETER SURVEY'* 
STARTS AT 1:30 FOR 
STATIONS 1.2. 4 AND 6. 

TODAY IS BOB QUIST'S BIRTHDAY. 

_Rf>ACHBARRYMCGEEONCBCH. 19 

TO OLD FIREFIGHTERS. WHAT 
WAS A "SPIDER?" (ANS. AT 2:30) 

BULLEl'IN " 
WATCH^HIS CHANNEL FOR HY 

V . ■ J 

Display #1: The normal character generated display for a 
day on which a lesson was scheduled consisted of an an- 
nouncement of the next program time. Added to this were 
more personalized items dealing with the audience 
members. Birthdays of firefighters were announced along 
with information phoned in by the audience. Occasionally, 
quiz questions were asked dealing with firefighter history, 
sports, trivia, etc. It was also possible to utilize the bottom 
line of the display for a longer message which would 
"crawl" across the screen from right to left. 




^Display #2; Twpnty-two minutes Tafer. a countdown tape 
informed the'^men that only five minutes t^mained before 
they would be required to log-in. The time at the bottoih 
changed every 30 seconds to keep the audience updated. 
Music was played under the countdown. The slides over 
which the messarge was placed consisted .c^ Rgckford 
scenes and firefighting equipment. ^ . 
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(blue field) 



MSU/NSF/RFD PROJECT 
. LESSON #9 ENTER.CODELETTERS ^ 

0 

STA CODES LOGGED IN 

1 CAA CAB CAC CAD CAE CAF 
GAG CD A CDB CDC CDD CDE 

2 AAA AAB AAC Ai^D ADA ADB 
. ADC « ADD 

4 BAA BAB BAC BAD BDA BDB 

BDC BDD .BDE 
6 PAA DAB DAG DAD DAE DAF 



Display #3: Five minutes later, the lo^n started. The log- 
in, in effect, registered the participants for the lesson. The 
firefighters were given five minutes to enter their code let- 
ters into the two-way system. As an additional signal to 
begin the lesson, the words "ENTER CODE LETTERS" 

■ were flashed during the entire log-in. The maximum 
number in the audience for any lesson was 35. distributed 
as in the above example. As soon as the code was receiv- 
ed, it was displayed on the television screen. The time 

s given was ample for all stations to log-ii]i. This time could 
be reduced to two or three minutes in future training. 



ed by depressing A, B, C, D, or E (can't decide) on 
the terminal and therbthe-transmit b'urpn. As soon 
asjB response was received for all codes logged in,* 
the responses of each, by code, appeared on the 
television screens. 



AAA 

AAB 

AAC 

AAD 

ADA^ 

ADB 

ADC 

ADD 

BAA 

BAB 



C 
C 
C 
C 
A 
C 
C 
C 
G 
C 



BAC D 
BAD C 



(blue field) 



BDA 
BDB 
BDC 
BDD 
BDE 
CAA 
CAB 
CAC 
CAD 
CAE 
CAF 'C 
CAG C 



C 
C 
C 

c 
c 
c 
c 
c 
c 
c 



CDA 
CDB 
CDC 
CDD 



1)AA B 

DAB B 

DAC B 

DAD B 

DAE B 

DAF ^B 

DAG B 



FeeSback #1: This type of feedback gave the audience the 
answer selected by each individual as identified by the 
code letters. This was used for the majocity of the interac- 
tive items. 




(red field) 



LOG-IN PERIOD IS OVER 



LESSON #9 
PERIMETER SURVEY 
WILL BEGIN MOMENTARILY 



Display #4: After the log-in. the lesson announoei^ent was 
displayed for approximately 15 seconds before the video 
tape started. 

During the lesson; a question was asked for. each 
major instructional point made, within every two to 
five minutes. These were usually visual questions 
with four answer options. The fimfighters respond- 



(blue field) 



1 RESPONDED A 

7 RESPONDED B 

2fi^ RESPONDED C 

1 RESPONDED D 



Feedback #2: This type of feedback gave' thevnumber 
selecting each option. It was used only occasioriially to 
vary the feedback. 



The feedback confirmed receipt of the answers 
and gave a view of how^all .others answered.- If not 
all ansvi^ers had' been received in 30 seconds* those 
responses received to that point were printed. If an 
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. individual or group, Jailed 'to respond to two con- 

"■^utive questions, tKey were dropped and the com- 
puter thereafter read only tfie remaining codes for 
purposes of advancing the lesson. This was neces- 

' sary because jStations were sqmetimes called to a 

- fire during a lessoif. 

\ After the display of aftswers, the system auto- 
_ matidally returned to videotape and the narrator 
discussed the correct answer. The questions had 
been designed so that they represented 6mall learn- 

' ing steps as in programmed instruction. The pro- 
' grams were designed to have a correct response 
rate of about 90 percent so that the learners would 
have consistent positive reinforcement. Over all the 
lessons, the average was 89.61 percent, with very 
few questions falling below the 80 percent level. 

Occasionally, ''challenge questions^' were asked. 
These did. not relat^ to information previously, 
covered, but led into inMfuctional materiaHo follow. 
The object was ta stimulate interest, teasing the 
learners into the next uiiit. 



(blue field) 
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'/o RESPONDED A 
20«/p RESPONDED 
150/0 RESPONDED q 
35% RESPONDED . 6 



Feedback #3: Redback like this was used for -'challenge 
questions'' whidi asked the firefighters to give opinions 
about information that had nof yet been presented. It 
displayed the peAentage selecting each option. 



At the end of each lesson, a **quick quiz" reviewed 
the material presented in that lesson and prior 
lessons, particularly the prefire planning symbols. 
TheSe questions were not paced by the participants, 
as were tlfe interactive questions described above., 
but had a fixed five-second period for answering. 
After th^ quick quiz, th^ percent correct for each 
pa rticipant wa s p rinted oathe screen . 



r 



QUIZ PERCENTAGE 



AAA. . 


1*00 


BDA 


100 ^ 


CDA. 


80 


AAB.' 


100, 


BDD 


100 


CDB . 


80 




<* OA 




90 


CDC 


80 


AAD 


100 


BDD 


100 , 


CDD, 


60 


ADA 


100 


BDE 


100 


DAA ' 


100 * 


ADB 


. 90 


CAA 


80 


DAB 


100 


ADC 


100 


CAB 


60 


DAC^ 


ipq 


ADD 


100 


\ CAC 


60 


DAD 




BAA 


70 


^ CAD 


80 


DAE 




BAB 


100 


' CAE 


. 80 . 


DAF X 


'foo 


BAC 


100 


. ^CAF 


80 ^ 


DAG^. 


100 


.BAD 


100 


CAG 


80 V 




' J 



Feedback #4: After^' "quick quizzes/* the, charact^ 
.generator displayed the percentage 'correct Jor each in- 
dividual: 



After the quick quiz feedback was presented, the 
narrator reviewed the correct answers. 

The lesson concluded with a character generated 
presentation of the percent^correct over the whole 
lesson, combining the quick quiz With all other ques- 
tions. 



(blue field) 



AAA 
AAB 
AAC 
.AAD 
ADA 
ADB 
ADC 
ADD 
BAA 
BAB 
BAC 
BAD 



100 

100 
75 
95 

100^ 
80 

100 
90 
65 

100 
95 

100 



LESSCSN PERCENTAGE . 

^ BDA : 100 CDA 80 

. BDB • 90 ' CDB • 80 

5DC 90 CDC . ' 80 

BDD - 100 CDD; .. 80 

BDE 100 DAA . 95 

- CAA . 80 ' DAB 95 

CAB ' 80 DAC 95 

(3AC 80 ■ DAD * 95 

CAD ' 80 ^ DAE 95 

CAE ' 80 DAF \95 

CAP 80 . DAG. 95 

. CAG • 80, 



F^db^ck #5: At the end of each lesson, a total score was 
given which reflected the percentage correct for epch in- 
dividual over all of the interactive items and the quick 
quiz^ * \ , ' . * ■ 

Participants also saw the percent correct for each 
shift of firefighters over aU lessolis to date.* Jhe last 
two types of feedback introduced an element of com- 
.petition. After the, lesson was concluded, a few 
niinutes of relaxation for the firefighters was provid- 
ed by interactive computer games. 
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r 


V SHIFT AVERAGES TO DATE 


\ 




AAA 


95 


BDA 


91 


GDA 


93 




AAB' 


93 


BDB 


~ 85 


GDB 


93 




AAC 


81 


BDG 


87 


GDC 


93 




AAD 


92 


BDD 


100 


GPD 


93 




ADA, 


100 


BDE 


• 78 


DAa 


88 




ADB 


89 


GAA 


91 


DAB 


88 




Abe 


94 . 


GAB 


91 


DAG 


88 




ADD 


90 


GAG 


91 


DAD 


88 




BAA 




GAD 


91 


DAE / 


88 




BAB ^ 


\ 100 


GAE 


91 


DAP 


88 




BAG 


93' 


GAF 


9t 


DAG 


88 




L BAD , 

V' 


95 


GAG 


91 




J 



Fi^dback #6: The final feedback for each lesson was a 
alsplay of* the average score of each individual to that 
point in the series. 



generated messages, color backgrounds, nature of 
feedback, correct answers, etc. The times that 
specific operations were to be performed were also 
stored in the computer. During the lesson runs, the 
separately entered operatons and timecodes on the 
videotapes Were automatically coordinated by the 
Wesson processor>,program, which controlled the en- 
tire adininistration of a lesson. 

These operations include starting and pausing the 
videotape, switching to character generator, scan- 
ning the terminals for responses, generating feed- 
back, restarting the videotape, aggregating scores 
and making printed reports. Once a lesson began, 
everything from the log,-in through the final summary 
report was automatic. ^ 

' The computer functions are described in detail in 
Chapter 5. Computer program documentation is in a 
separate volume, (4) 



„ Immediately after each lesson, complete written 
reports on the lesson performance for each partici- 
pant were produced on the line printer. This includ- 

'e4 an item-by-item response of each individual, by 
code letters, and the individuars final lesson score. 
Across the bottom of the report was the percentage 
correct for each item. This was followed by the 
scores on each lesson of the series to date for each 
individual and the average score for the series. This 
report, which was blank for each incomplete, or 
missed lesson, was usetl to schpdule make-ups 

Computer Functions 

^ A special user-oriehted computer -language w&s 
developed for getting up the lessons in the computer. 
The parameters of each lesson were determined and 
stored — the types of questions, text of character 
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Lesson beyelopment Cycle: 

Cdntent Research Through Production 

and Formative Evaluation' 



This chapter describes the development of the 1 2- 
lesson prefire planning series/ from content organi- 
sation, pretesting and scripting through location and 
studio production and formative evaluation. 

Organization of Prefire^ 
Planning Content 

. . Having decided on prefire planning as t^e topic 
, for two-way instruction, the potential course content 
waS analyzed. The project Field Directoi; accom- 
panied;Rockford Fire Department officers on pTefire 
plan surveys of two buildings and observed the 
f ollpw-up process. From this experience the flow 
chart, shown in Figure 4-1, was prepared. 
' The two buildings surveyed were a high .rise 
apartment for the aged and an industrial complex 
which presented specialized hazards to firefighters 
^'and perimetdr buildings. Task analyses were per- 
formed on the prefire plan survey process^f or each 
bujilding'i The survey function was of major impor- 
tance for. the ihstrugtion, since surveying, was to 
becomlB the responsibility of the firefighters and 
their company off icers% 

Once the building survey was completed, several 
steps were taken to convert the raw^urvey informa- 
tion and diagrams into finished prefire plans, with 
separate formats for fire cojnmand^rs and fire com- 
panies. The task analyses for the two building types 
and the post survey steps lappear in-Appendix rV-l. 

To avoid confusion on terms and documents in 
prefire planning, certain terms "were defined and 
'described. . . 

Prefire Planning Terminology 

Prefire Plan Survey— The form used by 
firefighters when initially surveying a building for 
which a prefire plan is being developed. The survey 
is designed to contain all of the pertinent ixiforma- . 
tion necessary to make a successful 'prisfire plan. 
From the survey;. diagrams will be drawn which 
rispresent the building and an initial reaction plan 
will be formulated. At the company level, pertinent 



1. This chapter was written principally by John ^Pachuta, Bradley 
Gr^iiberg. Nicky Stoyanoff , Thomas Baldwin and Michael Sheridan. 



information will be isxtracted by individual engine 
and ladder units. The prefire plan survey itself will 
then go on file for use' by the'^company officers. At 
the district level, a completed prefire plan survey 
. will be kept in the Chief's file. 

Floor Plan Diagrams — Graphic representations 
of the floors of; the selected Gilding for which a 
prefire plan is being developed. Thj diagrams will 
include all utility shutoff locations, F.O. comiections, 
important internal structures and any other struc- 
tures that would affect firefighting operations. 
There will be diagrams for every important floor and 
for all areas that present particular hazards. 

Perimeter Diagram. — Graphic representation of 
the area surrounding the selected building for which ' 
a prefire plan is being developed. The diagram will 
include aH'shutoffs, hydrants, exposures, F.O. con- 
nections and important structures. 
' - Initial Reaction Plan rr Plan developed by district 
chiefs with input from company officers which verb-' 
ally tells which F.D. vehicles are to be positioned in 
the initial response to a fire in a selected building.- 

Prefire Plan Packet — Packet containing the 
prefire plan survey, floor plan diagrams, perimeter 
diagrams ahd the Initial reaction plan which is sent 
to the individual fire companies so tha^ pertinent 
company information can be extracted. 

Pertinent Iiiformation Extrajpt — List of important 
company information obtained from the prefire plan 
survey. This extract will be individualized for each 
company based upon its role in the initial reaction 

, plan. . V. ' ' 

, . Prefire Plan — The compiled information packet 
at the company level which will be used by fire- 

. fighters in individual companies.. This packet con- 
tains the floor and perimeter diagrams, the initial 
reaction plan and the pertinent inforifiation extract. 
(It is important to note that for the rjistrict chiefs, the 
**Prefire Plan Packet'' serves the function of the 
company's *Trefire Plans." District chiisfs will carry 
the entire packet to a fire while the individual com- 
panies will carry their personalized documentation.) 

Programs . 

, With the task analyses in hand, an attempt was 
made to reorganize the fire department's prefire 
plan Purvey forminto areas that could be treated se- 
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Rgure 4-1. FLOW CHART FOR PBEFIRE SURVEY AND PUNNING 
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quentially in the lessons. The Torm was revised to 
accommodate this need. The broad content areas of 
the form, and the items included within each area, 
were the basis for several of the lessons. The format 
of the survey was adapted to the graphic demands of 
television to achipve isomorphism between instruc- 
tion and practice. A copy of the survey and revision 
forms appear in Appendix IV-2. 
• The Rockford Fire Department preplanning pro- 
cess was broken down into a proposed series of 14 
lessons. The original breakdown underwent several 
transformations as the subject matter was fully 
researched and scripts timed. The result was a 12- 
program instructional series which is described 
below.^ 

Program #1 — Pretest: This tape combines 27 inter- 
active items from the eight tapes that follow into a |^ 
' pretest to detei'mine entry-level knowledge. At least 
two behavioral objectives from each of programs #2 
through #9 are tested in this tape. The scores can be 
used as a basis of comparison with the later posttest 
(program #10) to measure learning. 

Program #2 — Introduction to Prefire Planning 
anji Fire Protection Equipment, Part 1: This lesson 
' introduces the learner to the concept of prefire plan- 
ning and briefly looks at each of the steps in the 
prefire planning. The building survey report form is 
introduced. The videotape simulates various survey 
situations before giving examples form entries. 
This practice of giving sample form entries is car- 
ried through tlie tapes that follow until the entire 
form is completed in program #9. The learner is in- 
troduced to the topic "Fire Protection Equipment" 
with a discussion of various types of automatic 
sprinkler systems. The use and characteristic's of 
"wet, dry and deluge systems is discussed. The video- 
tage also looks at automatic chemical sprinkler 
systems and briefly introduces the major types 
found in buildings. The use of prefire planning sym- 
bols in formulating final diagrams is presented. The 
symbols for various sprinkler systems and sprinkler 
controls are introduced. 

.Program #3 — Fire Protection Equipment, Part 2: 

This program continues the discussion of fire protec- 
tion equipment by introducing learner to the prefire 

.planning survey of fire pumps, alarm systems and 
various structures found in the yards of buildings. 
Again, examples of real situations are given and the 
learner is shown how to record the information for 
later reference. Eight additional prefire planning 

. symbols are introduced and the learner responds to 
a drill on these symbols and symbols learned in the 
previous lesson. 
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Program #4 — Building Construction, Part 1: In- 
troduction to the important points in surveying build- 
ing construction; in this part^ types of roof construc- 
tion and structures found on roofs. Prefire planning 
symbols for roof structures are introduced. The 
learner is shown how to diagram a roof and its con- 
tours. Drill on symbols learned so fa'lK^ 

Program #5 — Building Construction, Part 2: Addi- 
tional aspects of building construction are intro- 
duced; particularly, various types of door and 
window construction. A brief presentation of utility 
shutoffs gives the learner information on the impor- 
tant shutoffs and how they should be listed on the 
survey form. Prefire planning symbols for certain 
doors and shutoffs are presented and several, tac- 
tical, considerations concerning forcible entry and 
ventilation are discussed. Symbol drill. 

Program #6 — Vertical Structures: This program 
concentrates on vertical movement during a fire by 
discussing stairways, smoke-proof towers and ele- 
vators. The learner is given an extensive, look at 
"emergency service" elevator operation and an 
overview of the components which make up overall 
elevator construction. Five more prefire planning 
symbols are introduced. Symbol drill. 

Program #7-^Communication8, Rescue and Sal- 
vage: The survey items speciiPic to communications, 
rescue and salvage at the fire scene are identified. 
Such unique situations as preparation for the rescue 
of handicapped.and bedridden people and the signif- 
icance of pressurized structures are described. 
There are no new symbols presented in this lesson, 
but the quick quiz at the end of the program checks 
symbols from previous sessions. 

Program #8— Hazardous Materials; This program 
looks at the properties of h^zardoua materials and 
explains what actionis should be taken with unknown 
substances while on a prefire plan survey. Informa- 
tion from the Fire Protection Guide on Hazardous 
MGterials is stressed. The learner is given examples 
of ontries from the five codes in the Guide. The sym- 
bol which will be used to mark a hazardous area is 
presented. Symbol drill. 

Program #9 — Perimeter Survey: This lesson takes 
the learner outside of the building being surveved 
and incorporates information about structures and 
obstacles found on the perimeter of a building. A 
pierimeter diagram is developed and rules are estab- 
lished about making a rough sketch of the area sur- 
rounding a building. No new symbols are introduced 
in this lesson, but a quiz checks a sampling of sym- 
bols from previous lessons. 
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- Program #10— Posttest: rThis program tests the 
learner on information presented in the previous 
eight lessons. The 76 questions in the posttest in- 
corporate 27 that were asked in the pretest (pro- 
gram #1). plus 22 more that were asked in the pro- 
grams. The 27 questions remaining were based on ^ 
the content of the tapes but'had never been asked of 
the learners. 

Program #11— Post-Survey Steps: This lesson 
discusses the actions that take place after a building 
survey report has been completed by the prefire 
plaiming team. Emphasis is placed on administrat|v6 
procedures associated with the prefire planning 
process and upon the role of each person in the 
overall system. 

Program #12 — Survey/Plan/Utilization: This 
lesson rounds out the prefire planning course by act- 
ing as both a test and a good example of how to pre- 
fire plan a building. Roper-Whitney, Inc., of 
Rockford, Illinois, is preplanned. The learner is 
taken from, the initial contact with the buildiiig ' 
owner, through all the steps. The questions asked in ' 
the tajje require that the learner recall information 
fi^om previous lessons. The lesson is a second post- 
test, verifying the learning of discrete items of in- 
formation as well as the student's ability to syn- 
thesize the elements of t|ie process. 

The behavioral objectives for all of these lessons 
appear in Appendix VIII-3,' Posttest and Behavioral 
Objectives. 

Pretesting Through Scripting 

The following sections describe the prefire plan- 
ning program development process from its begin- 
. ning state to its completion as a series .of videotaped 
lessons. Each step is discussed in * chronological 
order. A quick overview of these steps is given in 
Figure 4-2. which is a sample of the progress chart 
used during the project production. 
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Program Series Outline , 

From a task analysis of tfie prefire planning pro- 
cess, an outline of program topics was prepared. 
The outline of topics underwent several revisions as 
research into the content progressed and as the 
length of each topic became apparent. To simplify 
the description of the development cycle, a single 
program has been selected. It is Program #9 in the 
series of 12 program's, titled "Perimeter Survey.**^ 
The portion of the prefire planning survey form on 
the building perimeter is Appendix IV-3. 

Initial Research 

Initial research for each topic^was conducted by a 
project research assistant in conjunction with the 
Field Director. The researcher was a member of the 
Rockford Fire Department. He listed all areas under 
a particular topic which should be considered and 
pretested prior to inclusion in the script. 

Behavioral Objectives— First Drafts 

After discussion with the researSh. assistant, the 
jpield Director formulated a' first draft of the behav- 
ioral objectives for the videotape. These objectives 
attempted to .include all matsrial which should be 
pretested and evaluated later. One of the prelimi- 
nary objectives for the t)erimeter survey lesson was: 
*The learner will identify specific items on the 
perimeter of a selected building (a) exposures, (b) 
overhead obstructions, (c) ground obstructions, [i^ 
.adjoining structures and (e) combustible materials." . 
Appendix IV-4 is the first draft of the complete set of 
behavioral objectives for the topic *Terimeter 
Survey.'* 



1. In the Appendices for this Chapter, the program is occasionally refer- 
red to by the number "7" which was assigned earlier to the lesson. 
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Figure 4-2. ROCKFORD TWO-WAY CABLE PROJECT 
PREFIRE PLANNING INSTRUCTIONAL PROGRAM DEVELOPMENT PROGRESS 
THROUGH OCTOBER 1,1976 
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Rockford Fire Academy Review 

^- ' 

The behavioral objectives were then discussed 
with" personnel at the Rockford Fire Academy to 
assure that the topics and issues listed were indeed' 
vital to the individual firefighter. The Field Director 
weighed these comments and, as necessary modi- 
fied the behavioral objectives based upon comments 
received at the Academy. , 

Since much of the prefire planning process con- 
centrates on the new application of existing skills 
rather than the learning of altogether new skills, the 
entry level knowledge of the Rockford firefighters 
had to be determined. Therefore, at least three in- 
dividual questions were drawn up for each objective 
and sub-objective. The items 'v^ere coded by objec- 
^ve to,. facilitate scoring and-cross-referencinj;. A, 



few affective items, which remained the same for 
each pretest, were added to get an impression of the 
valve placed on the content and its level of difficulty. 

First Michigan State University Review 

The draft -of the pretest along with the behavioral 
objectives was thsn sent to Michigan State Univer- 
sity, where the on-campus research staff Reviewed 
the work. This review was an opportunity for "third 
parties," not part of the initial research but 
knowledgeable in instructional design and research 
methods, to look at the material from a new perspec- 
tive. Comments were returned to the Field Director 
for incorporation in the next behavioral objective 
and pretest revision. Appendix IV-S contains com- 
ments received from the on-campus researchers on 
the first drafts of material on ."Perimeter Survey." 
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Behavioral Objectives — First Revision 

The Field Qirector then incorporated all com- 
ment? into the pretest experience. Appendix IV-6 
shows the revised objectives basecj upon the com- 
mMitS'from Michigan State University in Appendix 
IV-5. Appendix rV-7 is the revised pretest, reflecting 
the new behavioral objectives. For example, sub- 
heading A, **exposures/' under objective #l, i? 
tested by questions #3, #20 and 4^26. All of. these 
questions are coded **lA".in the left-hand margin of 
the pretest. 

Pretest Administered 

The pretest was then administered to firefighters 
in Rockford Ffre Station Number Seven, which is 
located outside of the cable system coverage. The 
men assigned to that station perform the same tasks 
and undergo the same training as men from other 
fire stations in the^city. Because they are beyond 
reach of cable [and could not participate in the ex- 
perimental program via cable, the firefighters at 
Station Number Seven participated as subjects for 
•pretesting and formative evaluation. A total of 15 
men are assigned to the three shifts at that station. 

Analysis of Pretest Results 

The Field Director scored the pretest and ana- 
lyzed tHeTesponses given by the men. Appendix IV-8 
is the analysis of the pretest results for ''Perimeter 
Survey." Scores are listed for each indi^^dual fire- 
fighter and a score for each objective' and sub- 
objective is tabulated. . . L,^ 

A system was initiated to determine which objec- 
tives shc/uld receive priority in the development of 
interactivQ items. Any objective for which the ques- 
tions received scores lower than 75 percent were in- 
cluded in the content of the tape and were the sub- 
ject of an interactive item. The percentage figures 
served as guidelines and were altered depending 
upon test results and content area. The content of 
questions scoring poorl> in the ret est was singled ;■ 
out for emphasis in the program script. Affective 
item results were also compiled and compared to 
similar items.fpom previous pretests. 

Behavioral Objectives — Second Revision 

The Fielc| Director agqin revised the behavioral 
objectives based upon the pretest analysis. Appen- 
dix rV-Q is the second revision of the behavioral ob- 
jectives for **Perimeter Survey." Based on the 
pretest, objective #1 was revised into a mjOre com- 
pact format: , 

Second Michigan State University Review 

The pretest results and the revised behavioral ob- 
jectives were then reviewed at Michigan State Uni- 
versity. Any diBcrepancies in the analysis were 



noted and, if appropriate, a third revision of, the 
behavioral objectives was suggested. . In the case of 
the topic 'Terimeter Survey," the second revision of 
the behavioral objectives was not changed. 

Script — First Draft 

The . Field Director then used the. revised 
behavioral objectives and the pretest data to write 
the first draft of the videotape, sript. Ah outline of 
the material to be covered was formulated, and in- 
teractive items were incorporated iiito the content. 
Appendix IV-IO is the initial outline for the 
videotape dealing with **Perimeter Survey." All of 
the information pretested was then weighted, in ac- 
cordance with the scheme outlined above, based, on 
the test scores and placed in the outline of material. 

Appendix jV-ll is an analysis of the interactive 
videotape items dealing with "Perimeter Survey." 
All objectives were covered by interactive items dur- 
ingvthe videotape experience. 

Third Michigan State University Review 

The first script draft was then sent to Michigan 
State University where it was read and reviewed. 
Objectives were matched with pretest results and 
the script was edited for content clarity. 

Consultant' Review ^ 

At the same time, the script was'&lso given to con- 
tent consultants, experienced in the content of the 
field being discussed. They read Jthe script for. ac- 
curacy of content. 

Script — Second Draft 

The Field Director then wrote the second draft of 
the script based 'on the comments from Michigan 
State University and the content consultants. 

Fourth Michigan State University Review 
and Final Script 

The second draft of the script was sent to the 
Michigan State University Project Director^ who 
made a final script review. The Field Director 
finalized the script based on these comments. 



Location Production 

The basic production for each of the programs 
was done in Rockford under the following plafi: 

(1} Each program would pre8j||||t a specific con- 
tent area. The total series would be 10 to 15 
programs. 

(2) Each program length would be determined 
by the content covered but would be scripted 
to range between 30 and 40 minutes. 
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(3) Each program would incorporate as many . 
interact(ve questions as possible. Interac- 
tion, would occur at least once 'every five 
minutes. 

(4) ^ Each program in the series would be capable 

of use a? a two-way interactive experience . 
and also as a traditional one-way program. 
(This would allow use of the series outside 
the two-way technology for the one-way ex- 
perimenta Inversions and also in conventional 
television systems where the two-way tech 
nology is not yet available.) 

(5) Type faces for graphiqs would be stand- 
ardized for visual continuity. 

(6) A modular .studio set design would be 
employed to provide an individual look to . 
each program while retaining a series iden- 
tity. 

. (7) A rear projection screen would be in- 
corporated as one of the main elements of 
the studio set to create visual reinforcement 
as' material is presented and to facilitate 
transitions. 

(8) A professional television announcer would 
be used as the on-camera presentor for con- 
venience of production and communication 
effectiveness. 

(9) Pacing mechanisms would be used in each 
program to break the deHvery of informa- 
tion: 

V. (a) A cartoon character named Godfrey to 
* present historical firefighting vignettes. 

(b) musical interludes to provide back- 
giound for visual review material or to 
provide comic relief, and 

(c) a voice change (female ^o deUver the 
questions and multiple chc ice options at 
interactive points. 

(10) All alphanumeric question?; would be 
displayed with r^i^backf^rounds. The 
computer-generated feedback and the in- 
dication of the correct anf,werj5 would be 
displayed on blue backgrounds. This would 
be consistent over the entire series to cue 
viewers to particular behaviors or expecta- 
tions. 

During development and production, the Field 
Director acted as content reaearcher and writer. In 
preparing scripts, a unique script format was neces- 
sary to accommodate tho computer and character 
generated elements of tie programs. Instead of the 
usual television script iorm with audio #nd video 
columns, the two-way television script included a 
third column at the far right with directions for the 
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computer. Had the computer directions been includ- 
ed in the £ ddio and video columns, they would have 
interfered with the script reading during video pro- 
duction. A sample script page is presented in 
Chapter 5. Figure 5-6. 

The videotape was produced vsath five-second 
**bridges" at the end of the presentation of the op- 
tions for an interactive question. These were simply 
an extension of tie visual for five seconds without 
audio. After an interaction and feedback display, it 
permitted the computer to begin rolling the video- 
tape prior to th3 point where it would switch the 
video output from character generator to videotape, 
avoiding a roll. / 

During the production of tb^e videotapes, the right 
hand **computer column" was ignored except to in^ 
sert the five-second bridges. The column was not . 
used again until the lesson was timecoded and pro- 
grammed for computer control. 

The special script format and the five-second 
bridges were the only special production arrange- 
ments necessary to accommodate the .two-way tele- 
vision presentation. (Since the firefighter training 
series. University ot Michigan, Rockford PubUc 
Schools and SwedishAmerican Hospital producers 
have easily adapted to the t^o-way production.) 

After '.he initi .1 script draft, the Producer at- 
tempted to mold the content into a cohesive visual 
experience. Visualizations and demonstrations were 
designed to emphasize the specific objectives. The 
script drafts were also reviewed and revised by the 
project advisors at the Rockford Fire Department 
and Michigan State University. ^ 

A typical program averaged 40 minutes in length, 
included 200 sUdes and a few minutes of motion pic- 
ture film in addition to studio action. In some cases 
the studio presentation included models, props and 
^graphic displays. The average production sequence 
necessary to create all these elements from start to 
finish for each program was 10 to 12 weel's. After 
the third program in the series a graphic designer/ 
artist shared the workload with the producer. Be- 
cause of the number of programs and the time 
frame; it was necessary to work on two to three pro- 
grams simultaneously, all in different stages of com- 
pletion. This required the development of a'^ery 
elaborate production status.board. 'Below is an ex- 
ample of the basic sequence of production events. 

(1) Add production modi^ii:atioi?s. to the final 
draft of the script 

(2) Hold script firialization meeting vdth writ^^f 
and production staff 

(3) Storyboard script— layout words« number 
sUdes, sketch diagrams and describe all 
photos (See example in Figure 4-3) 
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(4) Create all checklists for location shooting of 
slides and film, graphic type specifications, 
color art graphics, studio models 

(5) Prepare and proof typesetting list 

(6) Paste-up and proofread type 7 

(7) Revise storybqard pending location shooting 
of appropriate examples of content 

(8) Keyline diagrams and symbols 1 

(9) Create color art (Godfrey and/ or diagranSj 
c (10) Copy and moimt photographs 

(11) Run throjigh program elements with Fire 
Department advisors 

(12) Revise as necessary from advisors' critique 

(13) Complete all production elements 

(14) Run through again to check all production 
and content elements 

(15) Revise script pending corrections from run- 
through 

(16) Duplicate and distribute script 20 days 
^ before studio production 

(17) Type Teleprompter copy 

(18) Produce all corrections and revisions 
slide/film/graphics / 

(19) Run through a final tfme of all program 
elements by staff and advisors 

(20) Package program for travel to studio pro- 
duction center 

Status boards were designed to 'frack each program 
through its various stages of development. The 
scheduling of work and production dates had to be 
done over an extended period to allow enough time 
to accomphsh all these steps. 

All production work was done in a temporary 
studio constructed next to the Project Field Office at 
Fire Station Number Two in Rockford. (See Figure 
4-4.) 

Studio Production 

All of the studio and post production was. done in 
the WKAR Television studios at Michigan State 
University. The performance and credibihty of the 
on-camera presehtor had been pretested with fire- 
fighters who were not incluided in the experiment in^ 
Rockford by using a television training program'he 
made for the Michigan State Police. He scored very 
well on all the criteria— credibility, likeabihty and 
style. For audio pacing and interest, another distinc- 
tive voice was used to narrate the Godfrey historical 
vignettes and a third voice, female, to narrate all 



questions and answer options. Natural sound and 
musical openings, bridges and closings were also 
used. 

Since the Producer arrived at WKAR-TV with 
essentially a prepackaged program the primary 
problem was to communicate the program style and 
detail to the production staff. The WKAR pro- 
ducer/directors were assigned to tiie prefire plan- 
ning productions on a rptating basis. The assistant 
director, however, remained throughout providing 
continuity to the production functions. ^ 

Formative Evaluation and Revision 

After production of the videotape based upon'ihe 
finalized script, formative evaluation took place at 
Station Number Seven (which was not a test station 
in the final- experiment). Firefighters on all three 
shifts viewed'the videotape, using answer sheets to 
respond to the interactive items. The Field Director 
observed as the firefighters viewed the tape and 
noted any reactioii to the cdritent presented or to 
treatment of material. 

After the .viewings, the Field Director conducted 
informal debriefings with the firefighters apd listed 
their comments concerning the program. These ses- 
sions lasted approximately half an hour and all 
firefighters present were asked to contribute to the 
discussions. (See Appendix IV-12,) 

Additionally, the program was viewed by person-, 
nel at the Rockford Fire Academy, by project con- 
sultants and by on-campus researchers. The Field- 
Director noted. comments by the first two. Michigan 
State University researchers sent their comments to 
the field office in written form. (Appendix IV-13.) 

Finally, input from all sources was combined into 
a concise hst. The conmients were reviewed point- 
by-point by the Project Director and the Field Office. 
' A disposition for each comment was determined four 
weeks before the scheduled date for final revision in 
the studio. (Appendix IV-14.) 

The Producer then returned to the studio and. 
modified the program into the decided-upon form. If 
a program was to undergo extensive modificationT 
this required the creation of additional graphics and 
of new or partially new segments. After modifica- 
tion, the videotape was again viewed by the Fire 
Academy, project consultants, Michigan State 
University i:esearchers and the field office. If *the 
revisions met the desired goal, the program was con- 
sidered complete and usable on xhe two-way cable 
television system. 
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Figure 4-4. PRODOON STUDIO FIRE HOUSE NUMBER P, .ROCKFODD, ILLINOIS 
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Chapter 5 

Minicomputer Hardware and 
Software Design' 



The introduction of two-way cable commimication 
technology permits the development of a new.in-^ 
struction^ system which combines the advantages 
of television and computer-aided instruction for 
potentially large populations at relatively low cost. 
The design of the minicomputer:based two-way 
cable instructional system began with three basic 
objectives: (1) to deliver instructional lessons via a 
two-way cable television system using a push-button 
response pad to transmit student interactions; (2) to 
place all phases of lesson administlration under 
minicomputer control, providing a completely auto- 
mated lesson processor system). (This included in- 
tegration of .videotaped material with character- 
generated displays, J polling of student interaction 
and maintenance of student records.) and (3) to 
develop a system that could be easily adapted to any 
subject with system instructions that could be 
luiderstood by non computer personnel. 
. -The entire instructional system tepresents a com- 
bination of complex hardware and software. The 
hardware necessary to support instructional pro- 
grams of this, kind begins with a viable two-way 
cable television system, ' to which is added 
minicomputer-controlled video origination equip- 
ment. The software must coordinate the processing 
iOf a series of lessons, including control of all 
necessary video equipment ^nd monitoring of stu- 
ij^ent interactive response, in real time. The hard- 
' jfirare and software configurations for the Rockford 
''Experiments were designed to accommodate the 
simultaneous administration of two different lessons 
over separate video channels. 

System Overview 

The Michigan Staie Oniversity/Rockford digital- 
return, two-way cable communication system in the 
firefighter training experiment uses response pads 
designed by Coaxial Scientific Corporation at a 

1. . This chaptpr was written principally by MartiA Block. Jayne Zonaty. 
John Eulenberg. Michael Gorbutt and Eric Smith. 

2. During the actual firefighter experiment, however, only one lesson was 
riinat a time. 



small-quantity cost of $150 each. These terminals 
are much lower in cost than the $300 terminals used 
in.most other systems. They are modified standard 
cable television channel converters '(Jerrold SX-2). 
Each standard converter has ,12 push-button 
switchss and ai three-position band switch, normally 
used for selecting up to 36 cable channels. The 
adapted converter has, in, addition, a four-position 
response mode switch, a^ response transmit button 
and a response indicator light'. The response mode 
switch can be set to the normal channel selection 
mode, or to one of three designated response 
channels. (Figure 5-1.) . , ^ 




Figure h-L Keqionse tenninal. Modifled Jerrold SX-2 channel 
converter. * \ 



When a' response channel is selected, the 12 push- 
button switches and band switch function as an 
alphanumeric Iceyboard, .whose symbols may be ar- 
bitrarily assigned (e.g!, a template may be placed 
over thp keyboard to provide specific operation 
instructions). The terminars transmitter continu- 
ously sends a 16-bit data word to the computer- 
controlled receiver located at the headend. This 
data word reports the status of the keyboard and 
function switches, as well as other pertinent in- 
formation. When a user ^wishes to transmit an 
upstream response, he or she depresses the* cor- 
responding push-button switch and then depresses 
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the response transmit button. This sets r- response 
bit in the data word for a short time, during whiph 
the response indicator light is illuminated. 

In order to accommodate a* large number of ter- 
minals, the cable network is accessed by the tech- 
nique known as area multiplexing described briefly 
*in Chapter 2. In this techniqufe, the network is divid- 
ed into a number of primary' sectors, each further 
divided into secondary- sectors. The: upstream signal 
from each primary and secondary sector is passed 
by digitally controlled in-line code-operated 
switches (COSs). At any one time, the computer can ^ 
scan a secondary sector of up to 200 terminals, ad- 
dressed by selecting a combination of one primary 
and one secondary switch.' Each terminal within a 
secondary sector has its own unique frequency. The 
computer-controlled receiver tunes in on this' fre- 
quency in order to read the data word from the ter- 
minal. 

The minicomputer which controls the system is a 
General Automation SPC-16/65 with 64K 16-bit word 
memory: real time operating, system; 10 megaword 
disk storage; and necessary peripheral equipment, 
controllers and interfaces. Tliis is shown'nn Figure 
5-2 in diagram and photograph. An essentia. compo- . 
nent in the headend hardware configuration is a 
timecode generator/reader, used to synchronize 
videotaped lessons with their, corresponding com- 

Figure5-2. SYSTEM CONFIGURATION . 



puter interactions. The Michigan State Univers- 
ity/Rockford system's Shintron 367 timecode. unit 
Communicates with the computer via a video inter- 
face rnodule designed and bujit for the project at 
Michigan State University's Artificial Language 
Laboratory. For conputer-generated text, the 
systen: uses a character generator which provides 
four differ^^nt software-selectable color back- 
grounds. The computer also controls a video switch 
which selects either the video-cassette recorder/ 
.player (VCR) ^or the- character generator as the 
source^of the out-going video signal. Terminal data is 
collected using a transmitter and scanning receiver 
designed by Coaxial Scientific Cot'poration, 
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Minicomputer System . 

: v The inmicbmputer system cohsisfs of the liiinicom- 

; puter/ and vtfrious FferipKeral 'devices ai^d con- 
trollers as shown in Figure M. The General Automa- 

f tion SPC-16/65 is configured using the General 
Automation RTOS II real time disk based operating 

isystpm. • ^ 

■ The ttiHUcqi^ itself, designed as a general 
purposo machine, ias 65,536 words of 16-bit cQre 
memory and a 960 ns memory cycle time. The mini- 
computer featijres the extended processor option 

: which adds hardware multiply and divide, and fore- 
ground and background processor capability; and 
th^ real time failsafe group which provides a teal 
.id'mei clock operation,* monitor alarm, system safe 

vline and power fail restart interrupts. Also included 

' ih.the RTOS H package is a disk storaggTrajjacity of 
5.0 million words (liB bits] with an average access 

' time of 60 ms. The disk storage drives consist of two 
imits with one fixed and one remova.ble pack on each 
imit.tData on the disks is formatted 400 words prr 
sector with eight-sectors per track. f 

The control device for the system is a Hazeltine 
2000 CRT tfinniiiaS connected to the system using a 
9600 baud line. The ASR-33 Teletype unit is used 
pi^arily for system maintenance but can also.be 
used as a backup system control device. . 

. The 400 card per.minute card reader reads stand- 
ard SO-colunm c^rds and is used ^to configure the 
system, input programs and upi&te and n^ntain ap- 
>. plication disk files. The 200 line per giinute line 
printer uses standard ASCII code and prints up to 
132 colunms of. five-by-seven dot matrix character, 
style with six or- eight lines p^ inch spacing. The 
line printer ia used in most system operations, and 
also provides the hard cppy results of interactive 
lesson administration and other reports. The card 
reader and line printer were supplied by General 
Automation as an option to the RTOS II package. For 
a more detailed description of this equipment, refer 
to the General Automation' SPC-1 6 System Reference 
Maniial. (l). . 

Thd special controllers necessary to interface the 
scanning receiver and COS transmitter were built 
and supplied by Coaxial Scientific Corporation. The 
controllers necessary to interface the headend video 
equipment and the minict)mputer are standard 
General Automation general pupose input/ output 
controllers. A mo^ detailed discussion of the func- 
tions of thes4spp6ial controllers follows. 



Headend Video Equipment 

:^Video equipment at the cable system headend in- 
• eludes two Sony VO-2600 VCRs; two character gen- 
erators (Telemation and 3M) for alphanumeric 
message display; two §hintron'367 timecode units 
for recording and reading timecodes on the vsideo- 
tapes; and the Michigan State University Timecode 
. Interface ^nd Video S\ritcher Controller which 
enables the minicomputer to control and receive 
. ' timecode data from the VCRs, as well as to control 
all VCR functions and the outgoing video signal. (See 
Figure 5-2.) ' . 

The Michigan State University Timecode Inter- 
face and, Video Switcher provides the ifecessary litik 
between minicomputer and video equipment which 
f makes thp two-way instructional system completely 
computerized. (See- Figure 5-4.) It enables syn- 
* chronization of the videotape and computer opera- 
tions for^e intferactive lessons* 
. . The timing operation begins ^by pre-recording the 
SMPTE timecode information on the firstaudip track 
of each videotape using the timecode neader/ 
generator. Hours, minutes, seconds and frames of 
tape time are digitally encoded for each frame of the 
videotape. During the actual lesson administra'tion, 
. the timecode track of the videotape is played back 
and decoded by the timecode reader, and presented 
to the interface unit in multiglexeid form. The inter- 
face tunit demultiplexes the data and makes it avail- 
able to the minicomputer. The minicomputer is pre- 
programmed with times at which interactive items 
are to occur during a lesion. The lesson processor 
program whltih coordinates the lesson administra- 
tion continuously checks the running timecode sup- 
' pli6d by the Interface against the pre-programmed 
. interactive codes. If they are equal, the processor 
executes a routine for interactions. '. 

A key feature of interactive items is instantcfeed-'. 
back provided by the computer in the foma. of 
character-generated messages. In order to provide 
"this display, the videotape must be paused, and the 
video output line switched to the character gen-' 
erator. The Interface- Video Switcher provides this 
capability by sending signals to the VCR through an 
external lOS (General Automation's Input/Output. 
System) driver. In this manner, signals of forward, < 
stop, rewind, fast forward, pause, VCR video source 
and character-generated video soured can be sent to 
the VCR by the minicomputer. 

A more technical discussion of the interface may. 
be found in Appendix V-1 . . 
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Figure 5-4. SYSTEM CABLING TIMECODE INTERFACE AND VIDEO SWITCHER 
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System Software: 

The software resideiit on the mimcomputer. writ- 
ten in FORTRAN and General Automation assembler 
CAP-16/ supports not only the administration of in- 
teractive video lessons, but also provides complete . 
facilities for preparing computer interaction scripts 
and files for each lesson, for maintaining a working 
image of the cable network, and for managing stu- 
dent records and preparing statistical reports on 
completed interactive lessons. (See Figure 5-5.) The 
system design^ provides completely automated lesson 
administration, requiring the headend operator 
merely to load the current lesson videotape into the 
VCR and to initiate the lesson processor program by 
entering the iWson name and number via the CRT 
keyboard. 

Lesson Processor Preparation 

The lesson processor program ($LESSON)^ con- 
sists of 40 subroutine modules which control hard-' 
ware functions, file access, terminal addressing, 
log-ins. and ^canning, timing and lesson summaries.. 
Six user-created data files must be established by 
system utility software in preparation for lesson ad- 
ministration by SLESSON: (1) NETWORK^- a list of 
all primary and secondary COSs and terminals in 
the cable system; (2) TIMECODE - an array of time- 
codes marking interactive cueing points; (3) 
JRECORD - a file of student re9ponses for the lesson; 

(4) IDENT - a list of.specifid information for a lesson; . 

(5) ITEM - a' series of parameters for each interac- 
tive item in the lesson; and (6) TEXT - question and 
response texts to be displayed by the character 

. generator during a. lesson. 

The NETWORK File / 

NETWORK ' is an indexed sequential access. 
(ISAM) file, established by using General Autqnia- 
tion's File Management System (FMS). which cbn-. 
tains a listing of aA possible terminals which might 
be scanned during the lesson administration. An in- 
teger array, it can accommodate up to 60 six-word 
listings which' contain the number and frequency 
of both primary and secondary code-operated 
switches, as- well as the terminal frequency and fire 
station. Terminals can be added or deleted from the 
file.at any time using the system utility program 
$SYU. 

The TIMECODE File 

TIMECODE is an FMS ISAM file of videotape 
timecodes which are used to synchronize the video 

1.'' The GA minicomputer executive system designates mail) programs by a 
"$•' preceding the lesson name. , 



lesson with its corresponding computer interactions. 
A timecode generator/reader interfaced with the 
I minicomputer records and r^ds the timecodes on 
audio channel 1 of a dual-track videocassette. Each 
record in the TlMECODE file, an integer array for 
each lesson, can .accommodate 80 four-word 
timecode va'nes which contain lesson number . 
minutes, seconds and frame|s for each cueing point. 

The operator creates the TIMECODE files for a 
particular lesson by using utility program $VIDCU2. 
While viewing the videotape, console key is depress- 
ed at each point of interaction, causing the timecode 
.reader to read the timecode. which is then stored in 
the TIMECODE array. During the actual lesson ad- 
ministration, this TIMECODE array vdll be checked 
against the rxmning timecode on the videocassette to 
locate interactive points, which occur when the two 
timecodes are equal. These points include: (1) the 
initial point to switch to the videotape, and begin the 
lesson: (2) the point to start looking for audience 
response for li normal question; {3) the point to 
display feedback for each normal question; (4) the 
point to start looking for responses for quick quizz^iS; 
(5) the point to display a quiz score at the end of the 
quiz; (6) the point to display a lesson score; and (7) 
the point to end the lesson and revdnd the tape. 

The RECORD File 

The RECORD file contains a byte array called 
ANSWER for each lesson, which contains a listing of 
responses to each interactive item by ID code, a 
'**key** of correct answers for the lessons and an at- 
tendance C9de. The array can accommodate 126 stu- 
dent sub-records per lesson; the first sub-record is 
used for the **key.*' Bytes 1-3 of each sub-record con- 
tain the student's ID code, while bytes 6-30 contain 
responses for each item. Byte 4 is used to indicate 
the status of the student for the particular lesson (0 
if ID has .not taken the lesson; terminal number if ID 
is currently-taking the lesson; blank if ID has taken 
the lesson). The utility program $RECORD estab- 
lishes an empty record array for each lesson using a 
roster of student ID's to create each sub-record; the 
lesson processor fills in the key and student re- 
sponses in the course of lesson»administration. Soft- 
ware to change student responses, and to add or 
delete an ID code from a lesson record, is also 
: available. 

The LEAF Program— the IDENT, ITEM 
dnd TEXT Files 

.LEAF (Language for Educator? And Firefighters) 
is a computer language developed especially for use 

2. Since no videotaped lesson was longer than one hour, the "hours" 
portion of the SMPTE timecode was used to encode the lesson number. 
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in the Michigan State University-Rockford ihstruc- 
'tional system.4^is highly user-oriented and allows 
the lessor author to convey information about inter- 
active items in the lesson to the lesson processor. A 
Michigan State University-designed LEAF compiler 
processes each LEAF lesson program, estabHshing 
th.e IDENT. ITEM and TEXT files used by $LES?ON. 



A LEAF program consists of tliree sections: Ini- 
.tialization. Configuration and Report. The LEAF for- 
mat is designed so that, the Configuration section 
parallels the audio-video production script for the 
corresponding lesson. Figure 5-6 presents a com- 
plete LEAF program for that lesson. A sample page 
from an actual lesson script is given in Figure 5-7. 



Figure 5-6. SAMPLE LEAF PROGRAM 



lOENT 
♦ 

♦ THIS IS A SftHPLE LEAF PRO'GRftM 

♦ FOR THE LESSON ON VERTICAL 

♦ STRUCTURES/ yHICH IS PROCRftM 4. 

♦ • ■• • 

* INITIALIZATION SECTION 

♦ 

NANE: vertical STRUCTURES 

ILIST: IB 

date: 012777 

author: eric SMITH 

roll: master 

GENERATE 

♦ CONFIGURATION SECTION 

♦ THE FIRST. 6 ITEMS ARE MULTIPLE 



FOIL C . THIS ELEVATOR HAS A 
PHOTO CELL TO DETECT 
FIRES 

FOIL D THE FIREMAN'S SERVICE 
KEY WILL OPERATE THIS 
ELEVATOR, . 



ECHO I/X 
ITEM 6 M( 4, 3. 1 ) 
HEAD WHAT IS THE LOCATION OF 
THE -ELEVATOR? 



FOIL 

FOIL 
FOIL 



A MAIN FLOOR WEST LOBBY 
B BASEMENT LOADING DOCK 
C 1ST FLOOR LAUNDRY ROOM 



CHOICE 



ECHO I . X 

I THE next' two items ARE DICHOTOMY ITEMS 



_^BEGIN 




4i 




CALL 




ITE^ 


7 DC 2* 1 ) 


I T EM 


1 .M<2M,3) 


HEPiD 


DOES THIS ELEVATOR HAVE 


HEAD 


gHAT PERCENTAGE OF THESE 




FIRE DEPARTMENT. SERVICE? 




FIRE'S OCCURRED ABOVE 


FOIL 


A. YES 




THE 5TH FLOOR? ' 


FOIL 


B . NO ' 


FOIL 


A. 27^. 


ECHO 


I * X 


FOIL 


B. 35^. 


ITEM 


8 D<2.2) 


FOIL 


C. 44^. 


HEAD 


yHAT IS THE TYPE OF THE 


FOIL 


D. 535S 




ELEVATOR? 


£CHO 


I , X 


FOIL 


ft HYDRAULIC r 


I TEM 


2 M< 1.3/2) 


^FO IL 


B cable-supporKd ' 


HEAD 


IDENTIFY THE STRUCTURE 


ECHO 


I . X . 


FOIL 




ITEM 


9 M< 3* 4,4 > 




A OPEN STAIRWAY 


HEAD 


WHICH FLOORS DOES THIS 


FOIL 


B ENCLOSED STAIRWAY 




ELEVATOR SERVICE? 


FOIL 


C-. SMOKE-PROOF TOWER 


FOIL 




ECHO 


I . X 




ft 1ST FLOOR - 12TH FLOOR 


«t 




FOIL 


B '1ST FLOOR - 7TH FLOOR 


♦ ITEMS 3 AND 4 USE AN EXTERNAL 


FOIL 


C BftSEMENT - 12TH FLOOR 


* VIDEO SOURCE. THEY DO NOT HAVE 


FOIL- 


. D BftSEMENT - 7TH FLOOR 


* HEAD OR FOIL STATEMENTS 


ECHO 


I X 


ITEM 


3 M(5.4.1 ) 


* QUICK QUIZ ITEM IS NEXT 


ECHO 


I . X 


* 




I TEM 


4 M(5*4,4) 


ITEM 


IB Q<5. '1.2, 1,2,3,2,3.2,3/ 


'ECHO 


I.X 


STOP 




ITEM 


5 M(2f 4'2> 






. HEAD 


WHICH OF THE FOLLOWING ^ 


. * REPORT SECTION 




STATEMENTS IS TRUE? 


<^ 





FOIL 



FOIL B 



THIS ELEVATOR HAS 
FIREMAN'S SERVICE 
THIS ELEVATOR WAS 
DESIGNED FOR FIRE 
DEPT. OPERATION 



NOT 



REPORT 
TITLE 
H 1ST 
FREO 
END 



EKLC 
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- Figure S-7. AUDIO-VIDEO-COMPUTER PRODUCTION SCRIPT LESSON 4 "VERTICAL STRUCTURES 



VIDEO 


AUDIO \ 

\ 


COMPUTER 


Take sHde of question mark. 

2-shDt with talent, down stage with R.P. 

overrightshoukle: 


\ 

\, 

QUES.VOICE: 


\ ' 


, . LiptivnltSdesofancloseiistalniiay, 
(36,37,38) 

SUPER: IDENTIFY THIS STRUCTURE 
(R.P.,39) 

" Hold lasttlfde, Lose super. 

y 

^' 

/ 


Now that we have looked at stairways, 
enclosed stairways and smoke-proof 
towers, let's see If you can Identify the 
following structures. 

Here Is a look at a structure In a high- 
rise building, 

Notice the diagram which shows its bca- 

tlnn ' 

UUIIi 

What type Of vertical Structure have we 
just looked at? 


\ 

A , ' ■ \ 

' \ ' ' 


Sui)erWipe(40,R.P.) 
A. OPEN STAIRWAY 
B ENCLOSED STAlRW" 
C. SMOKE-PRODFTOWER 

(HoldlOsec.) 


A. , open stairway 

B. , an enclosed stairway, or 

BEEPS 


■ ...'A ■ 
. A 

Stop Tape. \ 


* ■ . ' 


TALENT: 


AAtAniHi*n MlialiAIIVPII MPlfPnAVAlk 

COMPUTER-CHARACTER GENERATOR 
FEEOBACKBYCODES . \ 

Start TirtA. \ 


Take talent In studio (141) with R,P. 
RntslUe of enclosed stairway on R.P. 


Now, let's take a look at the iiictures 
again. 


VWII IhUV* \ 


Dissolve throiioh slUes of enclosed stair- 
Niy.F.C. (42,43) 


Notice that this structure Is comoletelv 
enclosed^and Is separated from the rest 
of the building tiy single llre-raied doors. 


\ 

f \ 

■ ' \ 


SUPER: "B. ENCLOSED STAIRWAY." 
R.P.(44) 


This Is an enclosed stairway. You shouM 
have selected choice B. 






Tlie InitiaJization Section^ consists of a list of 
statements which contain the name of the lesson, 
number of interiactive items in a lesson, the date, 
lesson author, equipment used during the lesson and ' 
whether the interactive item text will be displayed 
by the character generator. A maximum of 14 allow- 
able equipment codes is permitted. The presence of 
a GENERATE statement is a signal to the LEAF com- 
piler to store question and answer texts as a record 
for that lesson in the TEXT file. All information ob- 
tained in the Initialization section for a particular 
lesson is stored by LEAF as a record in the IDE^SJT 
file. 

The Con/iguration Section contains an ITEM 
BLOCK for each interactive question in the lesson, 
giving the ordinal of the current item, type of ques- 
tion (multiple choice, ranking, dichotomy, quick 
quiz), color for the background of any character- 
generated text, number of foils and the correct 
answer. This information is stored for each item in- 
each lesson as a record in the FMS file ITEM. If the 
text of each item is to be displayed by the character 
generator (indicated in the Initialization section), 
the ITEM BLOCK also includes HEAD and FOIL ^ 
statements, which give the texi for each item, stored 
in the TEXT file. Each HEAD and FOIL can occupy 
two 30-character lines,, with a maximum TEXT file 
size for each lesson of five disk sectors. 

The final configuration section command is ECHO. 
. an option which allows for immediate response feed- 
back 'after an interaction has occurred. ECHO in- 
formation, passed to the lesson processor, via FMS 
file IDENT, displays via the character generator a 
breakdown of student responses to each item in var- 
ious formats: for each foil, the number of percentage 
of respondents, or if desired, a listing of their ID 
codes. (See Feedback #1, #2 and #3. Chapter 3.) 

The Report Section is^a series of statements speci- 
fying the types of printed reports to be generated at 
the headend at tlie end of the lesson: TITLE prints 
IDENT information, current data and time, and a list 
- of individuals participating in the lesson: FREQ 
prints a frequency distribution of items, while ANAL 
prints an. item analysis and HIST calls for a cumu- 
lative frequency distribution of items. For the 
Rockford firefighter training experiment, these com- 
mands were inoperative. Report generation was in- 
cluded as part of the,maijj lesson processor pro- 
gram. C' 

Once the six system files have been established, 
system information about the lesson is completed.. 
The lesson may be shown at any time by inputting 
the lesson name and number to the lesson processor 
program S'LESSON. The program accesses all of the 
stored data and manages all interactions, including 
starting and stopping the VCR, transferring video 



output to the character generator, scanning the ter- 
minals and providing -Instant response feedback. 
The processor program also updates the student 
RECORD file. 

The Lesson Processor ($LESSON) 

To begin execiCing a lesson, $LESSON (See Figure 
5-8) first retrieves necessary lessOn information 
from FMS files IDENT, ITEM. TEXT, NETWORK and 
TIMECODE and creates appropriate arrays for the 
data. Next, in preparation for the log-in procedure, 
it switches video output to the character generator 
through the computer-controlled video svdtcher. ^ 

The log-in procedure, during which respondents 
enter a three-letter ID code, one letter at a time, us- 
ing their response terminals, is one of the more com- 
plicated routines of the lesson processor in terms of 
hardware/software interaction. The subroutine 
LOGIN, which calls eight other subroutines during 
execution, controls the operation, which first writes 
a log-in message to respondents on the character 
generator and sets a five-minute limit for the 
procedure to be completed. The program then use^ 
NETWORK file information to set scanning flags for 
all terminals in the system to be scanned. 

The scanning routines begin by addressing the 
primary and secondary COSs controlling each net- 
work sector (refer to Chapter 2), by sending a signal 
at the correct frequency to open the corresponding 
switches. The individual terminals in each sector 
are then scanned for data, which are decoded and 
converted to their computer code equivalent. Ap- 
propriate signal level checks are made to insure 
good transmission of data. 

Since the log-in procedure involves a thre^-Ietter 
ID, each terminal must be scahned three times to 
collect the full identification code. A respondent-can 
cancel an erroneous entry and log-in again With the 
correct ID. More than one respondent can log-in 
from a single terminal; subsequent responses from 
that terminal during the lesson are credited to each 
member of the group. Each three-letter code is 
checked against the master list of ID's from the stu- 
dent RECORD file and displayed on the television 
screen by the. character generator to confirm thatp 
the log-in has been accomplished. In addition, the 
routine stores the terminaLnumber of each respond- 
ent in the. attendance byte of his subrecord in the 
ANSWER array to indicate that the student is cur- 
rently taking the lesson. 

Having completed the log-in, the lesson processor 
sends a forward command to the VCR, and the 
lesson videotape begins. At this point the processor 
begins checking the current time codes on the 
videotape with the next sequential value in the 
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TIMECODE array. This timing sequence continues 
until the running tiindlf ode equals or exceeds the 
stored timecode value. The pointer in the timecode 
array js then advanced and the prdcessor begins an 
interactive item. ^ 

At each interactive point in the lesson, the pro- 
cessor retrieves necessary question information, 
such as question type, number of foils, background 
color and ECHO information from the ITEM file. 
Scanning flags are set for those terminals entered 
during the log-in; the program then scans those ter- 
minals for responses and stores answers in the data 
array ANSWER. Questions and foils are included as 
part of the lesson videotapes in the Rockford fire- 
fighter experiment. If all terminals transmit 
responses while the question is displayed on the run- 
ning videotape, the tape is paused only when ^ 
character-generated feedback is requested through - 
the LEAF ECHO option. However, if respondents are 



Figure 5-9. EXECUTION 
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character generator, which displays question, and 
foils retrieved from the TEXT file. (See Figure 5-9.) 
In either case, the time at which the tape should be 
paused is found as a cueing p5int in the TIMECODE 
array. The processor also checks for missed re- 
sponses from each terminal. If a respondent fails to 
register on two consecutive items, the'scanning flag 
for that ID is turned off, and the terminal'is no longer 
scanned for data. This option was frequently used 
during the Rockford experiment, when firefighters 
left their station in response to a fire alarm! 

If the lesson author requested immediate item 
feedback in the LEAF program, it is displayed by the 
ECHO routine. Depending onjhe specified user op- 
tion, ECHO checks the ANSWER array for all'lesson 
respondents and displays the information in the 
chosen format; e.g., dumber responding to each foil, 
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percentage responding to each foil, individual 
responses by ID code. Th,e routine pauses the video- 
tape (if it has not already been paused during the, 
scan) and switches video output to the character ^ 
generator to display the feedback. At the end of th^ 
display, the processor releases the videotape, waits 
five seconds and then returns video output to the 
videoNcassettQ player. 'This masks the jumpy video 
signal which occurs when the VCR is taken off 
pause. The videotape lesson continues until the next 
inte?active point is found by the timing program. 

!n addition to processing single interactive items, 
LEAF is also designed to permit a series of questions 
in rapid succession, with Umited response time, 
uninterrupted by feedback between questions. This 
**quick quiz" option, first designated in the LEAF 
program f o^ the lesson, is identified to the lesson 
processor at the time of the interaction. A special 
scan, which allows only five seconds per response 
"and does not stop the videotape, records answers. 
At the end of the quiz, a cumulative ECHO reports 
percentage scores for the entire quiz. 

VVhen it has executed the giyep number of interac- 
tive, items in the lesson, the processor begins its clos- 
ing operations. A printed lesson summary is gener- 
ated, listing individual scores and item-by-item 
response, as well as an item analysis of test ques- 
•tions. The ECHO routine displays a final percentage 
score for each student taking the lesson, and then, in 
the firefighter training application, computes and 
displays the average score for each firefighter on a 
-particular shift. In addition, the processor transfers 
s.tudent responses in the data array ANSWER to per- 
manent disk storage on file RECORD. As its last tim- 
ing fuiiction, the processor checks for the end of the 
tape, issues appropriate>€gimands to the VCR to 
stop and then rewind^'the tape and sends an end*of- 
lesson message to students via the character 
generator. 



Summary ' r 

The minicomputer software system described 
here jpombines the advantages of television and 
computer-aided instruction for potentially large 
numbers of students at reletively low cost. Using 
technological developfnents in two-way cable 
delivery and computer-hardware iqterfaces. the 
system automates the interactive lesson administra- 
tion and maintains accurate, uprto-date records of 
student attendance and progress throughout an en- 
tire series of lessons, -^t.the present time, with cur- 
rent terminal, addressing systems, video equipment, 
minicomputer memory and the **mass" character of 
the audience, the interactions in each lesson are, of 
necessity, limited. The full dimensions of computer- 
assisted instruction, with more complicated branch- 
ing, repetition and feedback, remain to be explored 
and developed for use by two-way cable television 
systems. ■** 

The present system has been employed to provide 
in-service training df firefighters and teachers in 
Rockford, Illinois. Systeni components, -such as file 
structures, the LEAF language and compiler, and 
the lesson processor itself are designed for easy 
adaptability to any type of instructional lesson and 
are readily understandable by non-computer per- 
sonnel. . ' 

For a complete description of the Michigan State 
University-Rockford system software configura- 
tion, refer to a separate volume to this report,. which 
contains complete programming documentation. (2) 
f 

Notes — Chapters 

(1) General Automation, Inc., SPC-16/65 System Befer- 
ence (88A00243A-D). February 1974. 

(2) Martin P. Block, John B. Eulenberg, Eric S. Smith and 
Jayne W. Zenaty, Michigan State University-flock/ord 
Tivo-Way CdbJe Project; Minicomputer System Soft- 
ware, Volume III, Final Report, NSF Grant No. APR 
75-14286, June 1978. 
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I^Upstream Response ! 
Transmission Equipment | 

The Michigan State University-Rockfprd Cable 
Project represents the successful applicajtion cf the 
first and second generation two-way cabl^ tech- 
nology described in Chapter 2. The RocI^ferdsCable- 
vision plant is a four quadrant, s^::$le jtrunk line 
cable system. Tbfe upstream response subsystem 
consists of control devices at the cable system head- 
end, primary code-operated switches (P-COS), sec- 
ondary code-operated switches (S-COS], response 
termiiials and test end-of-line test oscillators (ELO]^ 
(See Figure 6-1.) The two COSs generate identifica- 
tion signals which are used to confirm their activa- 
tion. These signals are transmitted to jthe cable 
system headend along with an FSK-modulated ter- 
minal signal and th^ELO signal, j 

The Rockford system departs from usual system 
design in one important respect— -the feeder cable 
upstream path passes only the 5 to 10.5 MHz spec- 
trum, while frequencies of 12.5 MHz and above are 
attenuated by 25 db or more. The trunk cable passes 
the full 5 to 30 MHz, which includes the feeder .data 
signals. This feeder cable bandwidth! limiting, 
together • T'^th the technique^ of feeder ! switching 
developed by Coaxial Scientific Corporation, and 
quadrant switching, has brought electrical inter- 
ference, short-wave signal intrusion and system 
amplifier-cascade noise down to manageable levels. 

The minicomputer discussed in Chapter 1 5 sequen- 
tially interrogates the response terminals in the field 
by (1) transmitting coded FSK (frequency shift 
keyed] signals at 112 MHz to addressable! receivers 
located in the PrCDSs and S-COSs, which select 
quadrant and amplifiev, and (2] by tuning one-by- 
one through the various terminal FSK signals, identi- 
fying each terminal by its unique combination of 
COS, ELO and terminal frequencies. 
' All return signals from each quadrant, shown in 
Figure 6-2, are split to allow use of television Chan- 
nels T-8 or T-9, and of non-switched data signals 
in the T-10 band to be used separately, while the 



1. This chapter was written principally by lames Wright; Martin Block 
and Robert Yadon. ^ . i 
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switched feeder return signals are isolated by a 
5 to 10.5 MHz low passifilter and routed to a diode 
switch operated by the minicomputer-controlled P- 
COS. A P-COS identifying tone is made to go through 
this switch as verification of its operation. Feeder- 
return diode-switch outputs from all quadrants are 
brought together (with only one **on" at a time], and 
after passing through a second filter and an ampli- 
fier, are fed to the FSK receiver. I 

At any instant of terminal interrogation, about 
4,000 feet of feeder cable, 9,000 feet of trunk cable 
and 15,000 feet of subscriber service cable (i.e., 40 
subscribers] are **on" and are a potential source of 
short-wave radio or electrical interference. The 
system is designed to survey only one quadrant of 
the plant at a time, whi(^ drastically reduces 
upstream, on-liniB interference from the remaining 
three quadrants. In addition, during this experi- 
ment, the amount, of feeder cable and the sub- 
scribers-per-amplifier count were both low due to 
the **turning-up" of only enough amplifiers to create 
the desired return path. A normal fully operational 
amplifier would have about i3,000 feet of feeder and 
65 subscribers with an ingress-exposure factor 
about twice as large. 

The amplifier and S-COS configuration used in 
Rockford is shown in Figure 6-3. A Magnavox 4-MS-2 
series amplifier was factory modified (1] to limit the 
feeder return to the 5 to 10.5 MHz frequency band, 
and (2] to include a feeder return disable capability 
which is accessed through the amplifier's unused 
seventh port. A modified COS incorporates the FSK 
receiver and addressable logic which provides the 
control voltaglB to the feeder return switch. This S- 
COS also injects a special frequency into the return 
path which functions for test and identification pur- 
poses. Finally, the terminal, as shown in Figure 5-1 
of Chapter 5, houses an FSK transmitter which is 
"on" all the time and which is modulated by ac- 
tivating any . of several push-buttons, including the 
added transmit button, on the modified Jerrold SX-2. 
This causes a data word, which is also continuously 
transmitted; to change its content accordingly. The 
ELO is a test signal transmitter located, as its name 
implies, at the end of the line; This signal is simply 
monitored for its pres^^e and amplitude. 
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Distribution Plant Design 
Precautions 

In anticipation of the then known problems atten- 
dant to two-way cable, Rockford Cablevision system 
designers were especially attentive to factors which 
could contribute to cable* interference intnision (or 
ingress) and affect the upstream signals. 

The active and passive equipment selected for the 
system (amplifiers, directional couplers, tap-off 
units, power-insertion units) had high RF shielding 
over the entire frequency spectrum, from well below 
5 MHz to we^ above 300 NQIz.' A shielding effective- 
ness of 140 to 150 db was the minimum acceptable 
rating. Trunk and feeder cable fittings had similar 
shielding ratings accomplished in part by using 
'available steel cable insert sleeves. It was important 
that the fitting seize and hold the cable so securely 
that the two became as one so as to" prevent any 
relative movement: Too much pressure would result 
in metal deformation and **cold-flow," so it was im- 
portant that toritjue wrenches be used to tighten all 
fittings. As a further precaution against fitting pro- 
blems., the Rockford system uses two full-sized, flat- 
bottonied expansion-loops at each utility pole. This 



provides more protection than necessary to prevent 
cable rupture from fltxing fatigue, but it virtually 
eliminates forces acting on the fittings from cable 
flexing, twisting and expansion and vibration* there- v 
by removing the majorcause of loose fittings. 

. Service drops are the most difficult of potential in- 
terference ingress sources to control; first, because 
there are more, miles of such cable, and second, 
because the system is at the mercy of the subscriber 
after the cable enters the home. The subscriber will 
very likely abuse the pable near the TV set, due to < 
normal home activities, with the result that system 
shielding can approach zero at this point. 

Rockford selected the eight-mil bonded construc- 
tion type of cable as the only one available at the 
time which provided sufficient shielding at low cost. 
Long ferruled fittings using a hex-crimp crimp-ring 
wer^ selected, and the cable was,, installed using 
loops which, in this application, were designed to 
prevent vibration from causing metal fatigue. At the . 
ground-block, the eight-mil cable ended and a 
^double-braided cable continued on to the wall-plate 
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and to the matching *transformer. In a final effort tc 
minimize "ingress," TV matching transformers of 
the "high-pass" variety were selected, and in the 
case of 75 ohm sets, a . separate high-pass filter was 
installed. These devices provide a low frequency re- 
jection of 25 to 40 db reading from 30 to 5 MHz. 

Cable System Performance 

Tha manufacturer's specifications for upstream 
television signals call for return amplifier output 
. levels of +30 dbmv for four channelsr This level 
generates extremely l^w intermoduiation products 
and, in the Rockford system of switched feeders, 
results in ah intrinsic signal-to-noise ratio of about 
50 db. A change ialevel setting techniques should be 
mentioned here, in which one uses the return ampli- 
fier inputs as the equalization and control point, 
rather than the amplifier outputs, as in normal for- 
ward transmission. This is mandated by the multi- 
plicity of signal sources arriving at the amphfier via 
different patlis of random lengths and attenuations. 

The +30 dbmv television signal was used ^s the 
starting point and four such signals accepted as the 
desired amplifier loading. By assuming a 9 db gain 
as required for a "worst case' situation, an 
amplifier input of +21 dbmv for television becomes 
the specified level for the trunk return-ampHfier 
television signal inputs. 
Assuming a 10 KHz data signal bandwidth, and a 
^10 KHz guardband, a 4 MHz television channel 
(Note: 4 MHz vs. 6 MHz is intentional.) will accom- 
modate 200 200 such data channels. By operating 
these 200 channels at -2 dbmv (ampiifier. input), the 
amplifier will be loaded approximately as heavily as 
with one television channel at +2.1 dbmv, and this 
becomes the specified level for a 10 KHz data-signal 
trunk return amplifier input. Line extender ampli- 
fiers are operated at a + 1 dbmv input, based on the 
output capabilities of the various signal sources and 
system losses. 

From these input levels, the maximum permissible 
interference levels for each. of the types of noise may 
be determined. Table 6-1 below indicates various in- 
terference levels ^measured over the two types of 
service, television and data. 

Table 6-1. Interference Levels by Type of Service 

Trunk AmpU- Random Discrete Electrical 

fler Input Level Noise Radio Noise 

Type of Service. (dbmv) (dbmv) Signals (dbmv) 

(dbmv) 

Television 

4 MHz +21 -26 -36 -25 

Data 10 KHz - — 2 , -22 -22 -22 



As the nuisance value of the interference is fre- 
quency related, it is necessary to list the Rockford 
.Cablevision frequency assignments for its return 
system. In Table 6-2 below, the^spectrum allocation 
of the upstream portion of the system is indicated. 



Table 6-2. Upstream Spectrum Alloc^ion by 
Type of Service 



Type of Service 

Data Acquisition (Feeder and Trunk) 
Voice. System Alarms (Trunk only) 
Television (Trunk only) 
Business Data (Trunk only) 



Frequency Allocation 
From To 

7.5 MHz 10.5 MHz 

5 MHz 7.5 MHz 

11.75 MHz 23.75 MHz 

23.75 MHz 30 MHz 



While indicated as a separate service in Table 
6-2; it should be noted that "voice" is used only in 
conjunction with the remote television services. 
Note Bi^o that the business data band will avoid the 
citizens' band (CB) at 27 MHz. Random noise, as an 
interference is dealt with in system design and will 
be no problem whatever for data if it satisfies the re- 
quirements of the television service. 

Discrete radio interference is a major problem in 
the 5 to 15 MHz hand, and again at 26.96 to 27.41 
MHz (e.jg., CB), and can be in the 15, 20 and 40. meter 
amateur bands. While FSK data and FM voice 
systems can tolerate interference ratios of 10 db^ 
even up to 4 db, experience has shown that thei'e is 
no problem holding this interference to at least the 
10 db ratio and normally to a 20 db or greater ratio. 
Within the television channels used, T-8 and T-9, the 
major problem area is the 13 to 15 MHz range, and 
here again the desired -36 dbmv (-57 db ratio) can 
be achieved with reasonable maintenance measures 
due to essentially trunk-only exposure. The CB inter- 
ference problem is nearly uncontrollable, and the 
goal became a two-fold one of avoiding the use of 
these frequencies, and of containing., them suffi- 
ciently to. prevent significant loading to the return 
system. The abandonment of the CB frequencies 
meant that television channel T-10 could not be used 
for television. The resulting split-band was assigned 
to the business-data service. 

Electrical interference, at -22 dbmv measured at 
10 KHz bandwidth for data, or at -25 dbmv calcu- 
lated to a 4 Mfe bandwidth for television, does not 
pose a serious problem. The greatest exposure area, 
the feeder cables, are able tq tolerate the highest in- 
terference level in the system, and conversely, 
where the best-protection Is needed, at the trunk 
television frequencies, thereis the most protection. 
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Distribution System Test and 
Maintenance ProcedMres 

Initial "set-up" of the cable system return 
fransmission path is accomplished by inserting a 
composite test signal (at?6, 9, 19 and 28 MHz) into the 
input of the last return amplifier (first forward amp) 
with all the frequencies at the same level (e.g., -2 
dbmv). The display at-Ae headend is monitored and 
the amplifier gain and slope controls are varied to 
achieve a "flat" display of an amplitude gain and 
with the losses built in between the amplifier and 
the test point. The "flat" display is logged and the 
field person then moves back to the next amplifier 
and repeats the procedure until the first return 
amplifier is reached. A technique is being developed 
to aUow the field person to carry a small TV set and 
to remotely control the headend display, observing it 
while he or she adjusts each amplifier. Initially all 
signal sources (e.g., terminals, ELOs, TV modula- 
tors) must be set up using a two person team to 



assure that the amplifier input signals are properly 
balanced. The remotely controlled monitoring will 
serve this operational need as well as for initial 
amplifier "set-up." 

Signal-intrusion into the "return" path of a cable 
is directly related to signal-radiation by the forward 
system. The nature of the system defect determines 
the magnitude of both the signal ingress and egress. 
The first step foUowed in de-ingressing is to care- 
fully monitor the involved area with a "Sniffer" 
' (Com Sonics) and to correct any observed radiation 
down to a level somewhat below the FCC radiation 
limits. After this a technician moves, one amplifier 
at a time, feeder-by-feeder, tap-by-tap and drop-by- 
drop, as necessary, correcting problems until the in- 
gress is some 10 db better than the minimum. This 
procedure results in a rigorous testing of the overall 
integrity of the cable plant and reveals ^problems 
that are only marginaUy apparent, if at all, on the 
forward system. One end-result of de-ingressing the 
return system is better performance on the forward 
system. 
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Chapter 7 

Preparation for Training and 
the Experimenf 

J. . ■ 

In the experiment there were two conditions, two- 
way and one-way television training. Each condition 
included two treatments related to the response 
mode. In the two-way condition, two-way indiv/duaJ 
treatment participants each responded to interac- 
tive questions with a personal response terminal. In 
the two-way group treatment, a group of re- 
spondents used a single terminal to make a consen- 
sus response to questions. The one-way condition 
treatments included^the one-way paper and pencil 
treatment where answers to the questions were 
circled by each participant on a prepared form, and 
the one-way covert response treatment where 
participants were asked only to make a mental note- 
o( the answers to the questions. Only the two-way 
condition treatments received feedback, as describ--' 
ed in Chapter 3, on their responses. The conditions 
and treatments are described in more detial in 
Chapter 8. 

Scheduling 

In creating a program schedule for the experi- 
ment, several things were taken into consideration. 
Traditionally, the firefighters work a normal eight- 
to-five day even though they are present in their sta- 
tions for 24 hours. The time after 5 p.m.. is con- 
sidered **iree*' in that the men are allowed to read, 
study, watch TV or do other things in the station 
house. To conform with the normal workday pattern, 
programs could only be. scheduled during the 8 a.m. 
to 5 p.m time period. 

An additional consideration was the possible 
order bias if one experimental treatment were con- 
sistently scheduled at a different time of day from 
another. For example, if all two-way programs were 
viewed in the morning and all one-way programs in 
the afternoon, **time of day" ais a variable would be 
^t^'oduced and could influence the result. As a 
result. leBBon tim^s of 9:32 a.m. and 1:32 p.m. were 
agreed upon by Fire DepaiPtment officials and the 
researchers. The morning and afternoon times were 
alternated among all treatments so that each fire- 
fighter saw five instructional tapes at 9:32 a.m. and 

1 . This chapter was written principally by John Pachuta. 



five at 1:32 p.m. (Tapes #1 and #10 of the 12 video- 
tapes were paper-and-pencil tests which all treat- 
ment groups viewed simultaneously.) Two cable- 
casts were scheduled for each program day, a one- 
way lesson and a two-way lesson. . 

Although the firefighters have a training period 
set aside for Saturdays and Sundays, activity is 
more casual than on weekdays. Fire Academy and 
other Departmental officers advised that weekend 
viewings would occur in a different atmosphere than 
weekday viewings and, therefore, might produce a 
different result for programs scheduled' on week- 
ends. On this advice, only Saturdays were included 
in the program schedule and then only^ for make-up 
lessons when the firefighters missed the cablecast 
on the primary viewing day. 

Another necessity was administrative time for the 
distribution and collection of answer sheets and 
questionnaires and for the maintenance of records 
for the one-way stations. It was decided that Mon- 
days could be used for this purpose. No lessons were 
scheduled on Mondays. (See Appendix VII-1. Pro- 
gram Schedule.) The Field Director physically 
. **made the rounds" of the statons to distribute and 
collect the paperwork. The cost of this activity was a 
factor in comparing one-way and two-way treat- 
ments. 

To facilitate record-keeping procedures within 
the project, each learner was given a three-digit 
series of code letters which identified him through 
the course of the experiment. The codes also iden- 
tified working shifts and the experimental troat- 
ment. > i 

As a preliminary step, a briefing was planned to 
explain the nature of the project and the role which 
each firefighter and each experimental ti*ealiX;ent 
would have in arriving at the final results. During 
the last two 'weeks of January and the first week of 
February, the Field Director personally briefed all 
30 shifts at the 10 Rockford fire stations. Each 
firefighter was given a booklet containing the brief- 
ing and copies of the prefire planning forms which 
would be used during the videotape coursework. The 
firefighter's name was written on the front of the 
booklet along with his code letters. 

Questions about the project were answered at this 
time td be certain the firefighters understood what 
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would be expected of them/ The stations were also 
given phone numbers to° reach the Field Director if 
any unusual situations should arise. 

Appendices vn-2 through VII-7 detail the informa- 
tion that was given to the firefighters during the 
briefin^^s. Appendix VII-2 is a generaj overview of 
the project which was given to all of the firefighters. 
Appendices VII-3 through VII-6 are the parts of the 
briefings which were specifically tailored to the four 
treatments , Appendix VII-7 explains the pretest. . 

The two-way system performed extremely well 
during the field experunent. None of the 138 sched- 
uled one-way- and two-way lessons were cancelled 
due to a total system failure. Occasonally, a ter- 
minal or COS failed to work properly, delaying one 
station, which was rescheduled in the make-up 
periods. 

Pretest 

The 27 queston pretest was cablecasfjTi the first 
week of the experiment (February 7-12, 1977). All 
stations viewed the pretest in a one-way mode, 
responding to the questions using an answer sheet 
that was passed out beforehand. Because the pre- 
test r'esults were vital to the experimental design, 
the following week (February 14-19, 1977) was also 
used for make-upa of the pretest, which were 
scheduled on an mdividual basis for the firefighters 
who were absent from work the previous week. With 
the exception of those with long-term injuries, who 
are released from their duties until they are capable 
of returning to their companies, all men in the De- 
partment took the pretest. The experiment started 
with a universe of 208 divided among the four treat- 
ments. 

Two-Way Experience 

The week of February 14 also included the initial 
stages of training the men at the two-way stations to 
use the mteractive terminals. (See Figure 5-1, 
Chapter 5.) D^iring the briefing sequence, the Field 
Director had also informed the two-way treatment 
participants that the bottom bank of the terminal, 
marked M through X, would be used for video 
glimes. A character-generated display told the sta- 
tions, .'TRESS THE RED TRANSN^IT BUTTON ON 
YOUR TERMINAL TO PLAY TIOTAC-TOE." When a 
station responded, the computer addressed it in- 
dividually (i.e., 'TIREHOUSE#V WELCOME TO TIC- 
TAC-TOE") and gave instructions for thQ game. The 
station had the choice of playing X or 0 a^d could 
challenge the computer by placing its mark in the 
tic-tac-toe board using the following sequence of 
letters from the bottom bank: 



ERIC 



M 


In 


U 


■n 

r 






s . 


T 


u. 



Interest was added to the game because the com- 
puter was programmed to lose if a Refined series of 
moves was made by its opponent at a fire station. 
Upon winning a game, the ccmputqr told the au-. 
dience ''TH AT WILL TEACH YOU TO PLAY WITH A 
COMPUTER." Its losing comment was "HEY, TM 
NOT SUPPOSED TO LOSE." Since all of the stations . 
could watdh as one station challenged the computer, 
a feeling of competition developed to see who could 
find the most ways to beat the computer. In fact, the 
computer could lose in eight different ways, 

February 18-20, the two-way participants .were 
given their final briefing on the use of terminals. The 
Field Director called the officers on the three shifts 
at all of. the two-way stations and asked them to turn 
to the project channel Using a microphone attached 
to the system,, the field director "talked the stations 
through" the log-in procedures that would be used 
during the project. Each man entered his code let- 
ters in the terminal. If anyone in the audience had a 
question durmc this practice, he was advised to call 
the Field Director immediately. The Field Director 
sat next .to the phone at the control center and 
answered all questions live over the audio portion of 
the channel. 

It is interesting to note that several of the phone 
calls were made by the men not for informational 
purposes, but to hear themselves being addressed 
over the two-way system. 

Each log-in pra^ice .lasted about half an hour. 
The men had the opportunity to log-in a total of four 
times. The Field Director then again called the of- 
ficers and ascertained that all of the men on the shift 
understood the use of the terminals. Satisfied that 
the firefighters felt comfortable with the technology, 
the Field Director told the audience to use the samfe 
procedure in logging in for the first two-way lesson 
the following week. 

One variation to this procedure occurred. On the 
final day of log-in practice (February 20), the entire 
two-way system was ready to be checked out with a 
programmed lesson. To fully verify the system's 
readiness, a practice eight-question quiz dealing 
with fire history was given to the men. The quiz, 
which did not count as part of the series, ran suc- 
cessfully with men from all four of the two-way sta- 



tions. With this experience we ccacluded that the 
system was operational. 

Video games were available continuously when 
the channel wasn't being used for lessons. 

Other Uses of the System 

The cable channel was also used for other pur- 
poses. Periodically, the Rockford Fire Academy ran 
a series of one-way Emergency Medical Technician 

- training tapes to satisfy Illinois state certification 
requirements. These lessons were scheduled only on 
days v^hen make-up lessons from the prefire plan- 
ning series were shown, and only after the interac- 
tive lesson was cablecast. *■ 

The field office encouraged the firefighters to 
watch the channel by displaying a series of fire 

. history and trivia questions when no programs were 
scheduled. The men were directed to phone in the 
correct answers. A hst of all firefighters who 
answered items correctly for that particular day 
was compiled and cablecast. The first quiz dealt 
with the "Great C3iicago Fire." Some of the ques- 
tions asked for information not 'readily available. 
For example, one question was **Who was the mayor 
of Chicago during the fire?" The question was 
answered quickly by several stations. Later, it was 
discovered that the research section of the Rockford 
Public Library had received five calls that day for 
the information. The calls, of course, came from the 

•fire stations. Different topics were covered during 
these quizzes and the firefighters became quite com- 
petitive in attempting to be first with the correct 
answer. 

As the project progressed, additional interactive 
games were added to the system's capabiHties. The 
most successful of these was a six-player Blackjack 
game in which the four interactive fire stations and 
the cable headend could compete against the com- 
puter in its role as "dealer." "Cards" were 
generated randomly by the computer. Players, in 
turn, would "hit" or "stay" by pressing one of two 
buttons on the terminal. The success of this game 
can be attributed to the fact that all stations were 
able to play at thp same time. Other interactive 
games involved the computer playing against an in- 
dividual station. Often, viewers were frustrated in 
their attempts to be, the first to gain access to the 
system. Interactive Blackjack allowed them to play 
every time and also to compete against each other as 
well a s the compute r . 

The first two-way lesson ran on the afternoon of^ 
February 21, 1977. All four interactive stations log- 
ged into the system and responded during the entire 
pfogram. The final interactive lesson, discounting 



make-ups, was cablecast on May 20, 1977. A total of 
192 firefighters in all four treatments completed th^ 
pretest and posttest, a completion rate of 92 percent. 
The 16 men who did not complete the' series were 
dropped for the following reasons: 

' 4 men on sick leave during the project. 
I man retired from the Department 

/ 6 men were transferred between stations and 
changed treatment groups. 

5 men were on vacation (Juring the latter part 
of the experiment and were unable to make up 
all of tiie lessons before the posttest. (Approx- 
' imately one-third of the firefighters were on 
vacation at some point during the project. All 
were able to .make up missed lessons except 
these five.) 



Administrative Differences in 
the Treatments 

Because of the large number of persons, in three 
shifts, sparsely located over a relatively wide 
geographical area, the effort required for record- 
keeping and the accuracy of records varied over the 
treatments. 

During the one-way covert response treatment, of- 
ficers were asked to take attendance at each session 
using forms distributed by the Field Director. The 
system necessitated internal station procedures 
among the officers of the three shifts for storage of 
the records and assignment of individuals to take at- 
tendance in the absence of an officer The attend- * 
ance record was occasionally neglected or incom- ^ 
plete. Although attendance records were checked 
weekly by the project field office, incomplete or 
erroneous information was often difficult and time- 
consuming to traclc down when discovered. It often 
took two additional days to correct the record 
because of the three-day work cycle. Sometimes the 
records were "pencil-whipped." That is, an officer 
would indicate for the record that all of the men on- 
his shift viewed all of a particular lesson whether or 
not they actually did so. At times, the videotape 
lesson schedule interfered with other station house 
training, fire inspections. Academy drills or fire 
calls. t 

The record-keeping procedures of the one-way; 
paper-and-pencil treatment produced more reHable 
results./ Each firefighter was given an answer sheet 
to follow along with the lesson. By filling the code let- 
ters at the top of the sheet, a firefighter's presence 
during the . lesson was recorded. However, admini- 
strative problems did' occur. Frequently, a fire- 
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fighter neglected to fill in his code letters. If the of- 
ficer was not in the habit of checking the answer 
sheets to insure that they were coded, the in- 
dividual's presence might not be recorded. This 
means of recordkeeping also required complicated 
in-station procedures. Answer sheets needed to be 
stored temporarily at stations. Often there was an 
accidental destruction or misplacement of the 
forms. If a firefighter neglected to return his sheet to 
the officer, or if the officer misplaced the completed 
answer sheets from his shift, the record was lost. 
Although these problems occurred infrequently dur- 
ing the project, the record was incomplete. Over a 
longer period of time and greater number of lessons, 
the problems would be compounded. 

The efficiency of instant computerized record- 
keeping displayed advantages in several ways. The 
two-way group and two-way individual applications 
allowed daily updating of attendance and lesson 
scores. ' 

Appendix VII-8 shows a sample printout for one of 
the interactive lessons. The heading gives the lesson 
number along with the date and Ume that the report 
was generated. Listed along the left hand side of the 
printout are the code letters of all of the firefighters 
who had viewed the lesson to that point. The letters 
next to the codes indicate the manner in which the 
lesson was viewed; (e,g., L-"loner" or individual; 
G-as part of a group; "^-as "spokesperson" for a 
group, the one actually pushing the buttons). 

The numbers from 1 to 25 sequentially identify the 
interactive items included in the program. The 
responses for eadh individual per item are printed 



out in the appropriate columns. The far right-hand 
columns give the lesson scores as raw numbers 
along with the percentage correct for each in- 
dividual. The bottom rows of the report constitute an 
item analysis of each interactive question included 
in the lesson. 

A composite record was also generated by the 
computer. A sample of this report is included in Ap- 
pendix VII-9. The left-hand column hsts all of the 
trainees using the two-way system, while the 
numbers from 2 through 9 and 11 in the top row iden- 
tify the interactive lessons. Lessons 1, 10 and 12 
were administered in a one-way mode. The report 
gave an overall look at each learner's scores to date 
and aided with the scheduling of make-up lessons. 
By finding the blanks in this report, the Field Direc- 
tor was able to reschedule lessons for those who 
were absent at the primary viewing times. 

An additional perspective of the advantages of= 
two-way record-keeping can be gained by con- 
trasting it with current procedures being used in the 
Rockford Fire Department. The officers on each shift 
at each station are required to maintain monthly 
training records for their personnel. Once a month, 
this record is forwarded, through the deputy chiefs, 
to the Rockford Fire Training Academy. 

At the Academy, an administrative secretary 
keeps comprehensive records of individual training. 
Included in these files are evaluations made by 
Academy officers during aimual refresher courses 
and scores for various exams. Half of the secre- 
tr "v's 40-hour week is devoted to the updating of 
th records. 
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Chapter 8 

The Training Experimenf 



Experimental Conditions 

The ihdjor manipulation in the field experiment 
w^s the presence oi^' absence of a digital return 
capability, using terminals to initiate the digital 
retum^This distinction Will be referred to as the 
TWO-WAY and ONE-WAY conditions. Within each 
condition response mod^s were ma^^)ulated. 

In the two-way condition the two response modes 
were: (1) a two-way individuai response treatment, 
which had one terminal for each participant; and (2] 
a two-way group response treatment in which one 
terminal served all the participants' at selected 
viewing locations. 

Within ■ the one-way " condition, the assigned , 
response modes were (1] paper and pBndl response, 
where each firefighter circled answer options on a 
prepared form, and (2} covert response, where par- 
ticipants were instructed to make a mental note of o 
the answer. These interventions yielded the follow- 
ing experimental design: 



Experimental Treatments 



Two- Way Condition 


One*Way Condition 


Group 

Response 

Treatment 


Individual 
Response 
Treat men? 


«^Paper and Pencil 
Response Treatment 


Covert Response 
Treatment 



Two-Way Group Treatment 

Participants (n = 54) in. this condition viewed the 
videotaped lessons in six groups, varying in size 
from 6 to 13, using one television receiver. and one 
terminal per group (Figure 8-1). Each time' a new, 
lesson was viewed, a. different group member 
operated the terminal; after all lessons, each person 
had operated the terminal at least once. Group 
members were encouraged to interact with each 
other about 'the content of the lessons and the in- 
teractive question during the presentation. When 
tne group had reached a consensus as to^the correct 
answer to • .an interactive item, the individi^l 
operating the terfhinal initiated the^ response by 
poshing the button on the terminal which cor- 
responded to an answer foil appearing on the ^ 

1. This chapter was written principally by Bradley Greenberg. Nicky 
Stoyanoff and Thomas Baldwin. 



screen. After the respopses from all participants in 
the two-way conditions had Ueen receivisd, 
character-generated feedback appeared on the 
screen in one of the three modes described in 
Chapter 3. The program was then 3Vntched back to 
the videocassette where the talent provided the cor- 
rect answer. During the' "quick quiz^.the group had 




Figure a-1. Partldpantt in tho "two-way group" traatment. 



only five seconds after the last option appeared to 
make a selection. Inmiediately thereafter the scores 
fron> the quick quiz appeared by 'code letter. After 
the .quick quiz was discussed by tha narrator, the 
total scores for the program, including the earlier in- 
teractive items and the quick quiz; were presented. 
This was followed by the cumulative score for the 
-series to date for all two-way condition- members of 
the participating shift. In all of the . character- 
generated feedback for the two-w4y group treat-^ 
tnent the yarticipant-group members within a sta- 
tion received identical information— scores to op- 
tions selected. 

Two'Way individuai Treatment 

,0 

Participant^ (n=50] in this condition also viewed 
the video lesson in a group settings but each partici- 
pant operated his own terminal {Figure 8-2). Par- 
ticipants were encpu.raged not to. talk with each 
other about the content of the lessons during the 
presentation, and to come to a solution to each in- 
teractive, item independently. Once a solution had ^ 
been reached, each participant, entered his own 




Figure 8-2. Participants In **twi^way individual** treatment. 



One-Way Covert Response 
Treatment 

participants {n = 50) in this condition simply view- 
ed the lessons in a group setting. There were nine 
total groups which varied in size from four to eight 
men. While participants were asked to make a men- 
tal note of the answers to the interactive items, they 
had no opportunity to /ormalJy initiate any resRpnses 
to any of the interactive items. Participants could 
judge how well they were doing on the series of in- 
teractive items by mentally comparing their answers 
with the answers provided by the narrator. How- 
ever, at no time were the participants in either one- 
way treatment provided with feedback indicating 
how they fared on the series of questions and quick 
quizzes. 



response by pushing the appropriate terminal but- 
ton. The feui''' >;^ck in this condition appeared on the 
scv^:^- ^ • ' tp^ii'idual code letters. At c:nch lesson's 
end; .i:'>ic;pants received . character-generated 
feedback reflecting their individual achievement on 
the interactive itemg. 

Since both individual and group concjitions par- 
ticipated in lessons simultaneously, 'iie feedback on 
the television screens was a mixture of code letters^ 
and'responses or scores that represented individual 
and group behavior. The members of the group con- 
dition-were able to show slightly better results 
because individual responses could be checked 
against the group and corrected, if desired, before 
transmittal. The average score over all the lessons 
for participants in the group condition was 90.74; for ^ 
individual copdition participants, 88.44. 

One-Way Paper and Pencil 
Response Treatment 

In addition to viewing the lessons in a group set- 
ting, each participant in this conditon (n = 54) was 
given. a\i answer sheet for the interactive items 
presented in the lessons. Participants were told not 
to interact with each other about the content of the 
lessons during the presentation, and each partici- 
pant independently responded to each interactive 
item presented. When an answer had been chosen, 
the participant was instructed to circle the ap- 
propriate foil on the answer sheet which cor- 
responded to the foil presented in the lesson. The 
answer sheets were collected by the company of- 
ficer after each lesson. 



Participants 

Participants for the pretest in this study were 208 
firefighters itbm the Rockford Fire Department. The 
Rockford Fire Department has 11 station houses 
throughout greater Rockford. All uit oue.were part 
of the experimental design. Station Numter Seven 
was out of the city limits and not served by cable. 
The firefighters in that station viewed the tapes, in 
advance, on a cassette playback .machine in their 
station house and supplied feedback in the formative 
evaluation process as described in Chapter 4. The 
Fire Department uses three shifts of firefighters at 
each station house, with each shift working 24 hours 
on and 48 hours off. The number of men employed at 
each station varies from 9 to 24, depending on the 
. specialized equipment necessary to s6rvice the par- 
ticular^rea. As a result of having to maintain and 
operate special equipment, firefighters within any 
one station !iouse possess specialized occupational 
skills. 1 

While each station within" the city limits had a 
television set conneicted to .cable, not all stations had 
bi-directional t elevision capabilities. But, ~tbe 
presence or absence of a two-way capability was a 
function of location, and not staffing. Participants in 
stations with and without that capabiJity were com-^ 
Jparable in education, ranks and^ years of experi-' 
ence. Within each grouping of stations, station 
. house shifts were randomly assigned to response 
treatments. While station houses were sometimes 
split among two treatments {e.g., between one-way 
paper and pencil and one-way covert response), no 
single shift was ,ever split between the one- and tryo-. 
way conditions. 'Appendix VIII-1 shows the final 
breakdown of station-shifts to treatmentVoups, and 
the number of men in each groiip. 



instrumentation i 

■ Two .types of measurement instruments were 
'treated to assess the effects of the manipulations: 

(1) two learning instruments, which were 
^ designed to assess the relative comprehen- 
sion ^ and retention of specific information 
presented in the lessons, and 

(2) two affective instruments, which were 
I designed to assess the attitudinal orienta- 
tion of the individuals participating in the 
experiment toward various aspects of their 
learning experience and-viewing conditions. 

The. measurement instruments' tnat were developed 
will now be described in detail in terms of objec- 
tives, development and administration, [f. 

The Pre/Post Test 

To adequately assess how much immediate learn- 
ing had taken place within any one experimental 
condition (relative to all others), a pretest and a 
posttest were constmcted covering thp building 
survey aspects of prefire planning (eight programs). 
The pretest consisted of 27, four-foil multiple-choice 
items, with one item tapping each of the^27 behav- 
ioral objectives developed for the lessons. (See Ap- 
pendix VIII-2.) These were 27 of 177 interactive 
items shown during the videotaped lessons.. At the 
time when these 27 items were selectbd for the 
pretest, a set of 22 additional interactive items was 
also drawn from the 177 items used in th^ eight pro- 
grams. These tapped 22 of the same behavioral ob- 

. jectives and were used as part of the posttest. A 
third set of items also was constructed; one item tap- 
ped each of the original 27 behavioral objectives^ 

. developed for the stimulus. None in this final set of 
27 items had been used as interactive items during 
the programs, but they were designed to be equiva- 
lent to the other item sets in terms of content areas 
tested and degree of difficulty. 
The posttest (see Appendix VIII-3) consii ied o.: 

(a) the 27 items which appeared on the pretest. 

(b) the 22 items drawn from the remaining set of 
. 150 interactive items not appearing on the 

' pretest, and 

(c) the 27 equivalent items which test 3d material 
presented in the stimulus tapes, but which 

* had not been used as interactive items. 

The items were all transferred to a videotape for- 
mat most closely resembling a long serie£ of interac- 
tive items. This allowed for the simultaneous admin- 
istration of tests to participants in all I conditions. 
The pretest was administered one w^ek after a 
three- week period of orientation given to. all par- 
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ticipants, describing the telecommunication system 
and other dynamics of the experimental design. The 
. posttest was administered one week after the last of 
the eight videotapes comprising the pretire planning 
course was cablecast. This was approximately 18 
weeks after the pretest had been administered. 

For the pre- and posttests, each participant was 
given a response sheet (see Appendix VIIM) which 
contained the foils of the multiple-choice items in the 
tests. To respond to any item, the participant circled 
the letter on the response sheet which corresponded 
to the item foil. * 

The Follow-Up Instrument 

To adequately assess how much information from 
the prefire planning course participants in each ex- 
perimental condition retained over time, a follow-up 
instrument was constructed. This consisted of the 76 
. item posttest and interactive items from videotape 
Program #11. The additional seven items from; 
Lesson #11 tapped two of the 27 behavioral objec- 
tives developed for the prefire planning series. 
These items were specifically, created to assess 
knowledge about the post-survey 'prefire planning 
process. ^ ' ' 

The 76 items repeated from the posttest were ad- 
ministered in their original format, i.e., with the 
questions appearing in the videotape. and the par- 
ticipants responding on individual answer sheets. 
The seven interactive*items chosen from Lesson #11 
Were transferred to a paper and pencil, multiple 
choice test; The follow-up test (see Appendix VIII-5) 
was administered to all members of the Rockford 
Fire Department approximately six months after the 
prefire planning course had ended. 

Affective Instruments 

Two measurement instruments were created to 
assess 'quantitatively the participants' attitudinal 
orientation to\<ferd various aspects of the overall ex- 
periment. First, a metric multidimensional instru- 
ment was constructed for assessing the partici- 
pants' attitudinal orientation toward: 

(a) the mode of instruction, 

(b) the prefire planning content of the videotaped 
lessons and 

(c) the profession of firefighting. 

A second affective instrument was constructed to 
assess the participants' attitudinal orientation 
toward specific aspects of the viewing conditions. 
Both the metric multidimensional instrument and the 
second affective instrument will now be described in 
greater detail. \ 
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The Metric Multidimensional 
Scaling Instrument 

The first step in creating the multidimensional 
scaling (MDS) instrument, was to generate a series 
of statements describing the aims, purposes, inten- 
tions and implications of the effect of the stimulus on 
the participants' attitudinal orientations and 
behaviors. These concepts were then presented to 
the staff/personnel for examination, critique and 
comment. Also involved in these sessions were fire- 
fighting personnel who were familiar with the 
vocabulary used by the. individuals who would be 
participants in the experiment. The result of this 
process yielded a set of concepts which were then 
cast into the paired-comparison format of the MDS 
instrument. 

The paired comparison format asks the respond- 
ent to make comparisons between the selected set of 
concepts by first, providing a **criterion-pair" which 
e^ablishes a metric (or ruler) by which judgments 
can be made, and second, by presenting the' re- 
spondent with an exhaustive list of all possible two- 
concept combinations that can be generated from 
the (original) set of concepts. The questions which 
appeair in the questionnaire are of the following 
form: 

If A and B are U units apart, how far apart are 
XandY? 

The **criterion-pair" which was utilized for this par- 
ticular instrument was arbitrarily created by setting 
the difference in meaning between the concepts 
USEFUL and ESSENTIAL as being equal to 100 units. 
That is, respondents were instructed to consider the 
difference in meaning betweep the concepts USEFUL 
and ESSENTIAL as being equal to a distance of 300 
units, and to 'make their judgments about the 
similarity or difference (translated into distance) 
between the other paired concepts on the basis of 
that **standard." 

Three separate MDS instruments (see Appendix 
VIII-6) were eilnbedded in the overall instrument, 
tapping participants' orientation toward the mode 0/ 
instruction, the content 0/ the lessons being 
presented and the profession of firefighting in 
general. Attitudes toward the profession of fire- 
fighting were assessed by having respondents make 
comparisons between the following set of concepts: 

FIREFIGHTU^JG 

SAFE • 

EFFICIENT 

PROFESSIONAL 

TEAMWORK 

SKILLED 

ME 



Similarly, attitudes toward the content of the 
videotaped programs were assessed by having 
respondents make comparisons between the con- 
cepts listed below: 

PREFIRE PLANNING 

ESSENTIAL 

USEFUL 

TIME CONSUMING 
PUBLIC RELATIONS 
SAFE COMMUNITY 
PROFESSIONAL 
BUSY WORK 
INSPECTION 
ME 

Finally, attitudes toward the mode of instruction 
each participant experienced was assessed by hav- 
ing respondents make comparisons between the 
following concepts: 

TV TRAINING 

EFFECTIVE 

INTERESTING 

DIFFICULT 

GOOD 

INVOLVING 

ME 



Semantic Differential Type Scales 

In addition to the three MDS instruments, three 
sets of six-point semantic differential type scales 
were included in the instrument as secondary in- 
dicators of the participants' orientation toward the 
concepts in the MDS instrument. 

There were five scales tapping the participants* 
attitude toward their profession in general (i.e.): 

I think Firefighting is: 

Extiemoly Somewhat SHghlly siijhliy Somawhnt Extremoly 
Unsafo Unsnfo Unsafe Safe Safo Sofo 



Extremely Somewhat Slifihtly Slightly Somewhat Extremely 
Inefficient Inefficient Inefficient Efficient Efficient Efficient 

The other scaled concepts were **professional/' 
**skilled** and **team oriented." 

There were six scales tapping the participants* 
orientation toward the prefire planning content of 
the lessons (i.e.): 

I think prefire planning is: 

Extremely Somewhat Slightly Slightly Somewhat Extremoly 
Essential Essential Essential Unnecessary Unnecessary Unnecessary 
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The other concepts were **useful/' **time consum- 
ing/' **good public relations," '^professional'* and 
**myjob." 

There were five scales tappiifg their orientation 
toward the mode of instruction (i.e.): 
I think learning via the training tape is: 



Extremely 
Interesting 



' Somewhat 
Iriteresting 



~ Slightly 
Interesting 



Slightly 
i Boring 



" Somewhet 
Boring 



Extremely 
Boring 

*easy. 



The other concepts were **effectivef/' 
"good" and **inyolving." 

The complete semantic differential instrument is 
in Appendix VIII-6. 

Finally, a set of demographic items tapping age, 
educational attainment and occupational skill con- 
cluded the instrument. All items were screened by 
the principal investigators and project staff for pur- 
poses of clarity and interpretability, before they 
were included in the instrument. 

The attitude instruments described above -were 
administered at five points in time during the course 
of the experiment. The administration times were: 

5 

Timel: During the orientation period, approx- 
imately one week before the pretest was 

aired. ' 
Time 2: After Lesson #3 had been aired, approx- 
imately 6 weeks after the pretest had 
been aired. 

Time 3: After Lescon #6 had been aired, approx- 
imately 12 weeks after the pretest had 
been aired. 

Time 4: After Lesson #9 had been aired, s^pprox- 
imately 16 weeks after the pretest had 
been aired. 

Time 5: Approximately four weeks after the 
posttest had been aired, approximately 
22 weeks after the pretest had been 
aired. 

The Second Affective Instrument 

The second affective instrument {see Appendix 
VIII-7) was constructed to assess the participants' 
attitudinal orientation toward various aspects of the 
viewing conditions, especially the two-way viewing 
condition. Participants were asked to compare their 
. current learning situation vrith a potential *1iye" in- 
^ structional situation covering the same material and 
tb indicate their communication activity with other 
participants.about the experiment. In addition, par- 
ticipants in the two-way condition were asked to in- 
dicate the importance of feedback, e.g., if it was im- 
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porta nt to know whether or not they were logged-in 
properly, whether they had responded to an interac- 
tive item correctly and how well they compared with 
other participants. Essentially, these questions were 
designed to determine the participants' attitudinal 
orientation toward specific qualities of the interac- 
tive mode. The second affective instrument was ad- 
ministered twice, once after Program #8 (approx- 
imately 16 weeks after the pretest), end again three 
weeks after the posttest (approximately 21 weeks 
after the pretest). 



Results 

An analysis of variance of the results of the 27 
item pretest indicated that there were no significant 
differences among treatments in the scores fire- 
fighters attalr.ad on the pretest (see Table 8rl). Each 
treatment scored an average of 16-17 items correct 
of the possible total of 27. However, at the time of 

Table 8-1. Pretest and Posttest Scores on 27 Common 
Interactive Items by Treatment 



TIME: 

Pre:" 

Post:' 



Two-Way 
Individual 

(n=45) 

17.07 ' 

24.84 



Two-way 
Group 

(n = 46) 
16.R5 
24.52 



Treatment 

One-Way 
Paper-Pencil 

(n = 52) 

16.48 

23.88 



One-Way 
Covert 

(n=49)-. 

15.78 

23.22 



•A small attrition in subjects occured in all treatments because of transfer, 
sick leave and retirement. 192 of theorized 208 completed both the protest 
and posttest. 

•For the pretest, the differences among treatments were not significant 
(F = 1.52.df=3/186.p=n.8.). . ... » 

•For the posttest. the differences among treatments were significant 
(F = 4 65. df = 3;iB8. p<.005). The difference between the two-way in- 
dividual and one-way covert treatments was significant (p<.01. Scheffe].- . 

the posttest, the groups differed significantly in 
their overall test scores. Table 8-2 shows the treat- 
ment scores for the entire posttest ranged from 64 to 
69 items correct of the possible 76: All groups scored 
relatively high on the posttest, but the overall signifi- 
cant difference occurred in the comparison of fire- 
fighters in both two-way treatments with fire- 
fighters in the one-way covert response treatment. 

tabl^ 8-2. Posttest Scores on 76 Items by Treatment 



Two-Way 
Individuat 

(n = 47) 

69.02 



Treatment 

Two-Way One-Way 
Group Paper/Pencil 

' (n=48) (n = 54) 

68.60 66.31 



One-Way 
Covert 

(n = 52) 

63.85 



The differences among treatments are statistically sigmficant. (F r- 10.63. 
df = 3/197. P<.001).The means for each two-way treatment are statisiicaiiy 
larger than Ihe mean for the one-way covert treatment (p<.01. Scneire). 
Tables 4-2 - 4.4 contain all participants who co/nploted the posttest. 
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Firefighters in the two-way treatments scored signif- 
icantly higher on the posttest than did firefighters in 
the one-way covert response treatment. 

Separate analyses of variance were computed for 
each of the three sub-tests which comprised the 
overall posttest. There were significant differences 
between firefighters in both two-way treatments 
and firefighters in the one-way ''-yert response 
treatment in the scores they obtained on the set of 22 
interactive items and the 27 non-interactive items 
(Tables 8-3 and 8-4). For these two sets of items, 
there were not significant differences between 
firefightersjn the one-way paper and pencil treat- 
ment and firefighters in either two-way treatment. 

Table 6-3. Posttest Scores on 22 Interactive Items 
Not in Pretest by Treatment 

Treatments 

Two- Way Two-Way One* Way One-Way 

Individual Group Paper/Pencil Covert 

(n=47) (n=48) (n = 54) (n = 52) 

20.09 20.33 19.20 ' 18.75 

The differences among treatments are statistically significant fF=9.57. 
df =3/197, p<.001). The means for each two-way treatment are statistically 
larger than the mean for the one-way, covert treatment (p<.01, Scheffe). 

Table 8-4. Posttest Scores on 27 Unique Items 
by Treatment 



Two-Way 
Individual 

(n=47) 

. 24.09 



Treatments 
Two* Way 
Group 

(n=48) 
23.73 



One*Way 
Paper/Pencil 

(n=54) 

23.26 



One*Way 
Covert 

/(n = 52) 

21.85 



The differences among means are statistically significant (F = 8.44, 
df =3/197. p<.001|. The means for each two-way treatment are statistically 
larger than thenier.n for the one-way covert treatment (p< oi, Scheffe). 

I ■ 

Furthermore, Table 8-1 indicates that tur the 27 in- 
teractive items which appeared on both the pretest 
and the posttest, there was a significant difference 
between the firefighters in the two-way individual 
treatment and firefighters in the on6-way covert 
response treatment. For both the repeated and 
unique portions of the posttest then, maximum learn- 
ing occurred among those in the two-way treatments 
and least learning in the one-way covert response 
treatment. 

To assess more precisely the effects of the manip- 
ulations, two regression analyses were performed. 
These regressions (1) determine if the manipulation 
accounted for a significant amount of variance in. 
the posttest scores, and (2) determine the relative ef- 
fect of each learning mode on the posttest score. A 
set of dummy variables were created by treating 
each learning condition as a separate variable and 
assigning arbitrary scores (1 ,0) for all cases depend- 



ing upon their presence or absence in each learning 
condition. Since the dummy variables have arbitrary 
metric values! they may be treated as interval-level 
variables and inserted into a regression equation. 
However, the inclusion of all dummy-coded vari- 
ables created from a given nominally-scaled vari- 
able would render the normal equations unsolvable, 
since the K dummy variable is completely determin- 
ed by the first K-1 dummy variables entered into the 
regi^ession equation (where K = the number of 
levels). It is necessary then', to exclude one of the 
dummy coded variables from the regression equa- 
tion. However, this exclusion does not result in a loss 
of information since this variable becomes a **refer- 
ence category'- by which the effects of the, other 
dummy coded variables can be interpreted. 

Table 8-5 shows the results obtained from regress- 
ing the posttest scores created from the 27 common 
interactive items on the pretest scores and each of 
the three dummy coded variables (representing the 
four conditions). The results of this analysis indicate 
that a^significant amount of variance in the posttest 
score? is accounted for by these four variables 
(F = 11.04, df =4,187, p<.001). The value, which is 

Table 8-5. Regression Coefficients Obtained from 
Regression of Posttest Scores on Pretest Scores and 
^ Experimental Treatments (Dummy Coded 1.0) 
N = 192 



Variable 

Pretest 

Scores 

Two- Way 

Individual 

Treatment 

Two-Way 

Group 

Treatment 

One-Way 

Paper/pencil 

Treatment 



Unstandard* Standard* 

ized ized 
regression regression Standard 
coefficient coefficient error 



.26 

1.28 

1.02 

.48 
19.10 



.35 



.23 



.19 



.23 



.49 



.45 



.44 



.43 



F 

28.17- 
8.27- 
5.29* 
1.24 



(Constant) 
= .19 

F(4.187) = 11.04, p<.001 

''p<.Ol 
'p<.05 

equivalent to the eta-squared in (conventional) anal- 
ysis of variance, vindicates that 19 percent of the 
variance in the 27 posttest items is explained by 
these variables. The relative effect of each learning 
treatment on the posttest scores is indicated by the 
unstandardized regression coefficients of the' 
dummy coded variables in Table 8-5. The unstand- 
ardized coefficients for both two-way treatments 
are significaat (F = 8.27, p<.01 for the two-way in- 
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dividual conditioD; and F = 5.29. p<.05 for the two- 
way group condftionf. Further, the, magnitude of the 
coefficients for these treatments ^e 2.67 and 2.13 
times greater (respectively) than the coefficient for 
the one-way paper and pencil treatment (which was 
not significant). This means^that presence or 
absence of either of the two-way treatments made a 
significant difference in the score obtained on the 
|)ostte8t. 

Utilizing the unstandardized regression coeffi- 
cients obtained in the regression analysis described 
above, the predicted posttest scores were calculated 
and are presented in Table 8-6. The oredictod poSt- 
test scores (based on the regression) closely match 
the actual (mean) scores obtained. Utilizing the 
unstandardized coefficients for each of the dummy 
coded variables, a new variable (MANIPULATION) 

Table 8-6, Comparison of Predicted Mean Scores for the 
Posttest With the Actual Mean Scores Obtained 



(1 ■ J 


(N = 192) 




Treatment 


Predicted 
Score 


Obtained 
Score 


Two-Way Individual 
Treatment 


24.67 


24.84 


Two-Way Group 
Treatment 


24.41 


24.52 


One-Way Paper/Pencil 
Treatment -■■ 


23.87 


23.88 


One- Way Covert 
Treatment 


23.39 


23.22 . 



was created which incorporated the effects of all 
treatment conditions. The posttest scores for the 27 
common interactive items were then regressed on 
the pretest scores for those items and the variable 
MANIPULATION. Table 8-7 indicates that there was 
a significant amount of variation explained in the 
posttest scores by the manipulation while linearly 
controlling for the effect of . the pretest; These 
results permit the following summary in terms of in- 
formation gain: 

Table 8-7. Regression Coefficii^nts Obtained from 
Regression of Posttest Scores on Pretest Scores and 
the Manipulation 
(N = 192) 



Unstacdard* 
ized 



Variable 


regression 


coefficient 


Pretest 




Scores 


^.26 


Manipu- 




lation 


1.00 


(constant) 


19.10 


R* = .19 




F(2.189) = 


22.32. p<.001 


•p<.Ol 





Standard* 

ized 
regression 
coefficient 

.35 

.21 



Standard 
error 

.49 

.3f 



28.17* 



10.02" 



(1) there were no significant differences among 
rireflghters in any of the treatments in the . 
amount of knowledge they possessed about pre- 
fire planning at the beginning of the experi- 
ment 

(2) there were significant learning differences in 
the overall posttest scores between firefighters 
in the two-way treatments and firefighters in 
the one-way no response treatment 

(3) a significant amount of variation in the 27 com- 
mon interactive items on the posttest was at- 
tributable to the intervention (i.e., manipula- 
tion) while linearly controlling for participants' 
performance on the pretest 

(4) in terms of learning, participants in both two- 
way treatments scored significantly higher on 
the posttest than did participants in the one- 
way covert response treatment, and higher 
(but not significantly higher) than participants 
in the one-way paper and pencil treatment. 

The Follow-Up Cognitive Test 

Six months later, the posttest was.readministered 
to 196 firefighters to determine, learning retention. 
Added to the 76-item posttest were seven items from 
Lesson #11, viewed after the original posttest. An 
analysis of variance of the 83 follow-up test items 
Identified a significant difference among the treat- 
ments' test scores. Table 8-8' shows that the treat- 
ment scores ranged from 69 to 74 items correct of 
the possible 83. While all groups averaged better 
than 83 percent of the items correct, firefighters in 
the two-way individual treatment scored significant- 
ly higher than did individuals in the one-way paper 
and pencil treatment. 

Separate analyses of variance were perform- 
ed for each of the four sub-sets of items which 
comprised the follow-up test: 

(a) The 27 interactive items which constituted the 
pretest and also were used on the posttest 
fPre/Post Items) 

(b) The 22 interactive items added to the posttest 
fPost-OnJy Items j . 

(c) The 27 equivalent items which were not in- 
teractive items in the videolessons but which 
did appear on the posttest fEquivoient Itemsj 

(dlThe seven items from Lesson #11 which assess^ 
knowledge about creating and finalizing a 
prefire plan fNew Itemsj 
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The results of these four analyses of variance ap- 
pear below and in Table 8-8: 
[l]The Pre/Post Items, the condition scores rang- 
ed from 23 to 24 items correct of the possible 
27, with a significant difference between the 
scores obtained by individuals in the two-way 
individual treatment and the scores obtained 
by participants in the one-way paper and pen- 
. cil treatment. Firefighters in the two-way in- 
dividual treatment scored slightly (but not 
significantly) higher on these items than did 
firefighters in the one-way covert response 
treatment. 

(2) The Post-OnJy Items. The treatment scores 
ranged from 18 to 20 items correct of the possi- 
ble 22, with firefighters in the two-way group 
response scoring significantly higher than 
firefighters in the one-way paper and pencil 
response. 

(3) The Equivalent Items. The treatment scores 
ranged from 23 to 24 correct out of a possible 
27, with no significant differences among the 
groups. 

(4) The New Items. The condition scores ranged 
from four to five correct out of a possible 
seven. The firefithters in the two-way in- 
dividual response mode and the one-way 
covert response made each scored significantly 
higher on these seven items than did par- 
ticipants in the one-way paper and pencil 
response. 

On the. basis of these findings, we feel confident in 
concluding that there was considerable retention of 
the information presented six months after the pre- 
fire planning series was cablecast. with partici- 
pants in the two-way condition typically scoring 
slightly better than participants in the one-way con- 
dition. This was eispecially so for the two-way in- 
dividual terminal participants. 

Affective Results 

An affective instrument was administered, first 
after Lesson #8, and ag&in three weeks after the 
posttest. This instrument as jessed the participants' 
reactions to the style of instruction they received, 
and asked them to make comparisons between TV in- 
struction and potential live instruction of the same 
material. Some questions were asksd only in two- 
way condition and others were asked in both condi- 
tions. 



Table 8«8. FoUow^Up Posttest Scores by Treatment and 
Item Sub-Sets 

Treatment 

One«way 

Two-way Two-way Paper/ One-way 



Item Subset 


Individual 


Group 


Pencil 


Covert 




(n=45) 


(n=48) 


(n = 53) 


(n = 50) 


Raw scores. 


74.31 


72.88 


69.68 


71.76 


83 items" 










Pre/Post. 27 items" 


24.51 


23.90 


23.08 


23.72 


Post-Only. 22 items' 


19.82 


20.21 


18.74 


19.36 


Equivalent. 


24.16 


23.50 


23.02 


23.20 


27items'' 










New. 7 items' 


5.82 


5.27 


4.85 


5.48 



"Thu differences amonR treatments are statistically siRnificant. 
(F = 4.37. df = 3/192. p < .01). The mean for the two-way individual treat- 
ment is statistically larger than the mean for the one-way paper and pencil 
treatment (p< .01 ; Scheffe). 

"The differences amonK treatments are statistically significant. (F = 
2.98. df = 3/192. p < .05). The mean for the two-way individual treatment is 
statistically larger than the mean for the one-way paper and pencil treat- 
ment (p < .05-. Scheffe). 

The differences amonj? treatments are statistically significant. 
(F = 5. 44. df = 3/192. < .01 ). The mean for the two-way group treatment is 
statistically larger than the mean for the one-way paper and pencil treat- 
ment (p<. 01; Scheffe). - 

There were no significant differences among the means for thi.«^ sot of 
. Items (F = 1.74. df = 3/192. p = .16). 

The differences among treatments aro statistically significant. 
(F = 6.76. df = 3/192. p < .001). The means for the two-way individual 
treatment and the one-way covert treatment are each statistically larger 
than the mean for the one-way paper and. pencil treatment (p < .05: 
Scheffe). These new items came from lesson #11- 



Table 8-9 provides the results for questions asked 
only of those in the two-way group treatment, a total 
of 42 participants. When this instrument was first 
administered, each participant had handled the ter- 
minal at least once within the group. By the second 
testing, most group members had handled the ter- 
minal twice. Personal satisfaction from handling the 
terminal increased between the two test administra- 
tions, although not significantly. The question they- 
answered specified that **100" was the amount of 
satisfaction they should consider receiving when not 
handling the terminal and they we rje asked to use 

Table 8-9. Affi tive Responsss to Terminal in 
Two-Way Group Treatment 



. Behrens- 





T, 


T, 


Fisher 


Timtjs Handled 


1.12 


1.59 


2.35- 


Satisfaction 


71.30 


80.37 


1.03 


Attentiveness 


98.59 


100.85 


. 0,22 



-p, < .05 
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that: as a baseline for indicating a figure to-reflect 
how much satisfaction they got when handling the 
terminal. Both scores at both times were much less 
than 100, suggesting the firefighters were more 
satisfied with the televised lessons when they did not 
have the responsibility, for handling the terminal in 
the group situaton. Secondly, they were asked how 
attentive they were when handling the terminal com- 
pared to when they were not (against a baseline of 
**100"). Although there were no changes between 
the two testing periods, the average scores at each 
time-indicate they were as attentive to the informa- 
tion when handling the terminal as when not. 

Table 8-10 summarizes the results of a set of affec- 
tive questions administered in both two-way 
treatments. Logging in was more important initially 

Table 8-10. Affective Responses in Two-Way Treatments 



to those in the two-way individual treatment than it 
was to those in the two-way group treatment (p<.05) 
and it increased over time for the former, while 
decreasing for the latter (p<.01).-A large majority of 
firefighters in both two-way treatments at both time 
pei:iods compared their scores and answers, with the 
other ty/o-way participants. Comparing scores in- 
creased from 70 percent who did so at Time 1 to 
more than 80 percent at Time 2, a substantial, but 
not statistically significant increase, Satisfaction 
from getting the questions right was uniformly high 
(over 90 percent] in both treatments at both testings, 
and knowing the scores on the quick quizzes was 
also important to more than three-fourths of the par- 
ticipants, especially two-way individual par- 
ticipants. 













■ Individual 


Group 


(^) 


Log-in Imporlanl 
Compared Scores 
Compared Answers 
Satisfied in Seeing 

Answers Right ^ 
Important to Know 

Quiz Scores 


840/0 
680/0 
760/0 
92"/o 

SQO/o 


640/0 
740/0 
740/0 
B80/0' 

760/0 


(1.67)' 
' ( .50) 
( .17) 
1 .33) 

( .33) 


•p<.05 . 








■*p<.io 















Individual 


Group 




930/0 


520/0 


(3.73)" 


8I0/0 


81 0/0 


(0.0 ) 


65"/o 


760/0 


(l.OO) 


910/0 • 


930/0 


• ( .18) 


81 0/0 


640/0 


. (1.55)^ 



In summary, from these two tables, it appears that 
personal satisfaction from the televised lessons 
while handling the terminal increased over time, 
although it remained an extra burden for handlers. 
Further, it was important for each individual to see 
his ID code log in. but primalrily if it meant that the 
firefighter was personally identifying himself as the 
terminal handler for the entire interactive lesson, 
and not just the log-in itself. There was uniform par- 
ticipation in checking one's own scores against the 
correct ones, and those of other firefighters. 

At both testing sessions, a common set of qv.es- 
tions was administered to participants in all four ex- 
perimental treatments. These results are in Table 
8-11. For each question, the participants were to 
compere their activity to what they believed it would 
have been like under conditions of live instruction. 



with live instruction to be considered a score of 
"100." Row 10a indicates how interesting the par- 
ticipants judged their particular mode of receiving 
the profire planning training. At Time 1. the groups 
were not different. The two-way individual partici- 
pants had a substantial increase on this measure, 
such that by Time 2, they showed a near significant 
difference (p<.10] from the other treatments. Row 
1Gb indicates that the interactive items were useful 
for all groups at both time periods, although they 
nev^r quite matched the live situation. However, the 
third item, asking how^much they thought they learn- 
ed compared to live instruction, shows that, all 
treatments believed they learned nearly as much or 
more than in live instruction. Across all these items, 
there is a pattern suggesting that maximum interest, 
utility a^d perceived learning developed primarily in 
the two-way individual treatment. 



Table B-ll. Comparisons of InslructJonal Mode With Uve Instruction 



Compared to 
Live Instruction 



a. How interesting? 

b. How useful the questions? 

c. How much learned? 



Two-Way 
Individual 



T, 
89 
82 

104 



106 
85 
104 



Two-Way 
Group 

T, T, 

U8 82 

78 71 

85 94 



One- Way 
Paper/Pencil 

T. T, 

84. 82 

64 74 

101 90 



One- Way 
Covert 



101 
73 
105 



83 
79 
90 
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The Results of the M DS 
Instrument 

The results in this section identify the major 
trends in the data that were apparent after several 
basic analyses were performed^ Two sets of results 
are reported for each MDS set of concepts: first, 
substantial changes- in the mean distance between 
the focal concept and each of its attendant at- 
tributes (across time and across conditions) are 
discussed, and second, the results of the unidimen- 
sional items created from the set of concepts in each 
MDS instrument are presented.^ 

Firefighting 

Participants compared "firefighting" to the 
following set of conc*?pts: safe, efficient profes- 
sional, teamwork, skilled and me. These major 
trends were apparent upon examination of the mean 
distance matrices for each condition across time; (1) 
By the final testing, participants in the two-way in- 
dividual treatment evaluated each concept in the set 
to be closer to the concept of "firefighting" than did 
participjants in any other treatment, with the excep- 
tion of the concept "safe." (2) For the concept 
"safe," the two-way individual treatment exhibited 
the most change (98 units);. i.e., from Time 1 to Time 
5, the mean distance between the concept "firefight- 
ing" and "safe" decreased by 98 units. (3) By the 
finar testing, participants in the two-way group 
treatment evaluated the concept "firefighting" as 
being further away from each of the other concepts 
■ J this set than did participants in any other treat- 
ment, (4) ParticipantsMn the least involved group, * 
one-way covert response, showed the smallest vari- 
ability across time in the judged distance between 
"firefighting" and these concepts.^ Appendix VIII-9, 
Tables 1-6, present the mean distances between 
"firefighting" and each of the concepts in this set 
across tim^ and'treatments. An analysis of variance 
of the mean distances for each "focal-pair" in- 
dicated thiat there were no statistically significant 
differences either across time or treatments in the 
distances reported by the firefighters except in the 
following instances: (5) There were significant dif- 
ferences at Time 1 and Time 5 between participants 
in the two-way individual treatment- and the two- 
way group ti eatment in their evaluation of the con- ^ 
cepts "teamwork" and "firefighting," with partipi- 

1. These enelyses involved the orthogone I 'decomposition of t^eu'^nlar- 
products metrix obteined from the eggregetion of individual data by treat- 
ment, 

2. Differences significent et the .05 level ere reflected in this text discus- 
sion. The tebles contein the exect probability velues for those who mey 
weni to exemine the date for trends et e less conservetive leyol. 

3v Appendix IX-8 conteins summery informetion fo!^ each MDS set es to 
grend meen distencts end veriences within eech set. 



pants in the two-way individual treatment perceiv- 
ing firefighting as being closer to teamwork. (6) 
'There was a significant difference at Time 5 be- 
tween participants in the two-way individual treat- 
ment and the two-way group treatment in the eval- 
uation of the professionalism, efficiency and skill 
associated with firefighting, with participants in the 
two-way individual treatment reporting significantly 
smaller mean distances. 

Pref ire Planning 

■» 

The concept "prefire planning" was compared 
with the following nine concepts: essential, useful, 
time consuming, public relations, safe community, 
busy work, inspection and me. Appendix VIII-9, 
] Tables 7-15, present the mean distances between 
"prefire planning" and each of the concepts in this 
set. Upon examination the following trends ^re evi- 
dent: (1) By the fifth testing, the mean distances be- 
tween "prefire planning" and each concept (except 
"inspection") was smallest in the two-way in-* 
dividual treatment. (A point emphasized in the in- 
struction was that prefire planning and inspection 
were not the same thing, therefore the distance be- 
tween "prefire planning" and "inspedtion" should 
increase;) (2) Over time, the largest movement, 
toward the concept of "prefire planning" occurred 
in the two-way individual treatment for the concepts 
"professional," "safe community," and "tirhe con- 
suming." (3) The largest movement away from the 
concept of "prefire planning" occured for the par- 
ticipants in the two-way group treatment who eval- 
uaited the concept "me" as being 76 units further -- 
away at Time 5 than at Time 1. (4) Large decreases 
in the mean distances between "prefire plaiming" 
and "public relations" were found for participants 
in both two-way conditions. An analysis of variance 
of the mean distances for each "focal pair" in- 
dicated that there were no significant differences 
either across treatments or across time in fire- 
fighters' evaluations except the instances listed 
below: (5) There wais a significant difference at 
Time 4 between participants in the two-way in- 
dividual treatment and participants in the one-way 
paper/pencil treatment in their evaluation of 
"prefire planning" and "public relations," with the 
two-way participants evaluating the distance as 
smaller. While the discrepancy betv.'een these two . 
means diminished somewhat at Time 5, the order of 
the means remained the same. (6) There was a 
significant differenne at Time 5 between par- 
ticipants in the two-v/ay condition with respect tc 
their evaluation of how time-consuming prefire plan- 
ning was. Participants in the two-way individual 
treatment perceived prefire planning to be 
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significantly more time consuming than did par- 
ticipants in the two-way group treatment. 

TV Training 

The concept TV training was compared with: ef- 
fective, interesting,, difficult, good, involving and me, 

. , at four points in time. Since the initial assessment of 
' concepts took place before the firefighters had ex- 
perienced the TV training, this concept was omitted 
at that time. Appendix VIII-9, Tables 16-21, present 
the mean distances between each of the concepts 

J listed above across time and conditions. The initial 
, analyses performed suggest that: (1) For every con- 
cept paired with **TV training," the smallest mean 
distance^at the final testing existed for the two-way 
• individual treatment. (2) That positive trend com- 
menced primarily between the fir^t and second 
assessment and remained stable from that point for 
all concepts. (3) Winereas the mean distance be- 
tween *TV training'* and **effective" diminished 
over time for participantis in the two-wa^y individual 
treatment, it increased for the other three treat- 
ments. (4) This same pattern characterized the 
mean distance between **T\' training" and **me." (5) 
By the final testiqg, the mean distance between **TV 
training" and "good" was smallest in the two-way 
individual treatment. ' , 

An analysis of vax'iance of the mean distances for 
each "focal-pair" indicated that there were no 
significant differences either across time or 

— treatments in the distances reported by firefighters 
except for the foUovdng instances: (6) At time 4, 
there wa a significant difference between par- 
ticipants in the two-way individual treatment and 
the one-way paper/pencil treatment, with the 
former evaluating their traimng as being more in- 
volving. (7) There wrfb a significant decrease across 
time for participants in the two-way individual treat- 
ment in their evaluation of the self-concept "me" 
'with'reference to "TV training." 

The Unidimensional items 

The six-point ordinal scales created from the MDS 
concepts present a iass detailed picture of the atti- 
tude changes which occurred during the course of 
the experiment Appendix VIII-lO, Tableo 1-16, yield 
very few significant differences or even consistent ' 
tendencies across treatments and time in partici- 
pants' evaluation of firefighting, prefire planning 
and the TV training experience. 

Summary of IVIDS Affective Results 

while very few of thd comparisons among the 
mean distances achieve "significance" when sub- 



jected to statistical test, these data strongly indicate 
that by the end of the experiment, participants in the 
two-way individual treatment more favorably eval- 
uated their profession of firefighting, their TV train- 
ing experience (by a considerable margin) and the 
content of the videotapes than did participants in 
any other treatment. Acros^s the three sets of con- 
cepts, participants in the two-way individual treat- 
ment consistently reported smaller (Time 5) mean 
distances for each positive attribute included in the 
set of concepts. It was anticipated that an effective 
training program would result in the development of 
a "positive ^ttitudinal orientation" on the part of the 
participants toward their professioni the content of 
the programs and the learning experience itself. 
While the orientation of participants in the two-way 
group, one way paper/pencil and one-way covert 
response tratments is somewhat inconsistent across 
the three sets of concepts, we feel confident in con- 
cluding that their orientation is somewhat favorable 
toward each of the focal concepts, with the orienta- 
tion of the participants in the two-way individual 
treatment being considerably more favorable; 

Performance 

A final assessment of the effect of the training 
was an evaluadon of field performance. After train- 
ing, the first 28 prefire plan building surveys were 
scored for accuracy and completion. A perfect score 
wa.o 100 points. The average score over the 28 
surveys was 91 and the median score was 93. 

Most of the ei^rors were of omission; a heading or 
subheading was left blank. Often this occurred 
where the item was not applicable, but it was not in- 
dicated as such. The lessons did not emphasize a 
standard response to non-applicaWe blanks on the 
survey form. Another failure was to neglect the 
perimeter area, if observation of the perimeter did 
not indicate major hazards or buildings. The proper 
procedure, included in thfi lessons, is to note such 
perimeter features as railroad ^racks and power 
lines. 

Symbols^ for diagrams, a major element of the 
training; were consistently correct. Thirty-five sym- 
bols were taught, none of which were kiiown at the 
beginning of the instruction. 

Performance on-the-job is perhaps the best test of 
the training system. In this case, performance 
evaluation confirmed the generally high learning 
levels, as measured by the posttest. Becaus'^ of a 
number of transfers tJaat mixed the treatment 
groups, no attempt was made, in the performance 
test, to differentiate among treatment conditions. 
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Chapter 9 

Cost Analyses' 



This chapter describes iiie costs of the two-way 
.system, beginning with the specific application in 
prefire planning, expanding to the more general 
caae of training in the fire department and con« 
eluding with the costs in the cable distribution and 
return system. 

Prefire Planning 

Prefire plan feasibih'ty depended first on a deter- 
mination that the net social benefits of prefire plan- 
ning were positive, and then on selection of a cost- 
effective method of prefire planning. 

Determining if the net social benefits of prefire 
planning are indeed positive calls for some type of 
cost/benefit analysis. If a program task is already 
being accomplished in some form^^the benefits asso- 
ciated with the task achievement are assumed to be 
positive. Prefire planning ia presentiy conducted; in 
Rockford, but the resources devoted to the task have 
not been sufficient to make significant progress. 
Therefore, some discussion of the benefit stemming 
from the investment of resources in prefire planning 
is in order. 

Benefits 

Recent studies conducted in Illinois (1) and 
Massachusetts (2) identified prefire planning as a 
top priority in future efforts to combat the rising 
costs of destructive fire. Likewise, the Chicago Com- 
mittee on High Kise Buildings concluded that prefire 
planning was of major importance in dealing with 
high ride fire problems. (3) 

. PreHre planning benefits both property oiviiers 
and . firefighter's. The principal benefit for fire- 
fighters is the greater safety in fighting fires in 
preplanned buildings. For example, Ralph Patter- 
son, an agricultural engineer in the U.S. Department 
of Agriculture, suggests that prefire plaiming could 
prevent mos* nesticide, related firefighter injuries. 
(4) Properly .vners lalso benefit. In West Hemp- 
stead, New 1 jrk, a fire broke out in the 1 Vi story 
millwork shop of a lumberyard, located very close to 

1. This chapter was written prindpally by Thomas Baldwin. Michael 
Wirth. Robert Yadon and John Bowers. 



numerous stacks of lumber and a gas station. By 
utilization of a prefire plan; all the lumber except 
the millwork was saved, as was the gas station. (5) 
Prefire planning is also expected to reduce the total 
time which elapses between fire ignition ^and even- 
tual extinguishment (reflex time). (6) Reduction in 
reflex time should lead to controlling more fires 
prior to flashover, the critical point for life safety 
and fire control. This would substantially reduce 
property losses and fix'efighter injuries. 

In sum, prefire planning, provides much of the in- 
formation necessary to fight fires safely and effi- 
ciently. Fire damage and death statistics in the 
United States suggest the costs of inadequate prefire 
planning. I'he net social benefits to be derived from 
prefire planning would, therefore, appear to be 
positive if costs of prefire planning are reasonable. 

Costs 

The task, then, is to cost the logical means of 
achveving a pref ire-planned community. Assuming 
that prefire planning should be completed quickly, 
we examine here two options that plan all the major 
buildings in Rockford in slightly more than two 
years. One option is to create a team of prefire plan- 
ning specialists within the department who would 
work full-time at prsfirs planning. Tli© other option 
is to *^rain all line officers and firefighters within the 
depadment to develop prefire plans for buildings in 
or >'i£}ar thair own still districts (primary, coverage 
area) as a collateral duty. In order to adequately 
cost these options, an estimate of the number of 
buildings involved and the amount of time necessary 
to conduct a prefire plan was obtained. 

buildings 

BuildiiPns were categorized by size and complexity 
of prcftrs planning by the Rockford Fire Depart- 
mex?i In Table 9-1 below, Rockford buildings in 
critical need of prefire planning have been iden- 
tified by type and broken down by number into three 
distinct size categories. The term "size.** as used 
here, means the size of the prefire planning task. A 
relatively small chemical plant would be categorized 
as 'iarge** because of the complexity of prefire plan- 
ning the building. 




Table 9-1. Building Identification by Size and Type 



Number of Buildings . 
Per Size/Complexity Category 
Large Medium Small TOTAL 



J/ 


\>f 


0 


94 


0 


12 


13 


25 


0 


0 


160 


160 


0 


0 


110 


110 


0 


0 


6 


6 


100 


335 


165 


600 


3 


0 


0 


3 


0 


0 


70 


70 


0 


0 


112 


112 


0 


0 


41 


41 


9 


0 : 


0 


9 


12 


25 


0 


37 


161 


429 


677 


1.267 



Building Type 



Schools (Incl. Colleges) 

Nursing Homes 

Restaurants 

Taverns 

Theatres 

Manufacturing Firms 
Hospitals 

Nurseries/Child Centers 

Churches 

Clubs 

Apartment Buildings 

(High Rise) 
Motels/Hotels 

TOTAL 



Prefire Plan time Allocation 

' The second phase was to determine the amount of 
time neceii^sary to perform each discrete activity 
within the .orefire plan. The Rockford Fire Depart- 
ment has id^3ntified eleven stages in its prefire plan- 
ning procedure: 

(1) Initial Contact — Usually made by phone, 
but in some special cases it is made in per- 
son With the building's owner/manager. 

(2) Prefire Plan Survey — Usually made by a 
team of three or four men, depending on the 
complexity of the building. 

(3) FoUow-Up Contact — Normally, a second 
visit must be arranged with the building's 
owner/manager. 

(4) FoUow-Up Visit — Usually made to fill in 
data or re-examine certain features of the 
building. The entire team will not normally 
return; only one or two members. 

(5) Veliicle Positioning — Vehicles are physi- 
cally positioned around large buildings to 
check out positions for the initial response 
plan. iMay be combined with step #4.) 

(6) Finalization of Survey — Placing the survey 
into a final format for the prefire plan 
packat. 

(7) Preparing Diagrams — Diagramming the 
building(s) and perimeter. 

(8) Initial Reaction Plan — Officers and 
selected personnel go over survey diagrams 
and vehicle positioning reports to prepare a 
reaction#pian. 

(9) Duplication and Distribution — Duplication 
and circulation of the prefire plan packet to 
company personnel. 



(10) Extraction of Pertinent Information — Com- 
panies extract basic information from the 
packets for use at the company level. 

(11) Finalization of Prefire Plan — Individual 
companies write their own plans based on 
the information in the prefire plan packets. 

Estimates oil the amount of time necessary to com- 
plete each phase of the prefire plan listed above are 
based on building size and complexity. The actual 
time in creating any prefire plan is subject to many 
variables (i.e., type of building, age of building, 
availability of blueprints, and necessity of return 
visits). Table 9-2 below shows Rockford Fire depart- 
ment estimates of the time necessary to complete 
each pknning phase and the total time per building 
size. 



Table i9-2. Time Allocation Per Activity and Building Size 

Manhours Per Building 
,Size /Complexity 

y^ctivity ' Medium Small 

1. Initial contact 

2. Building survey 

3. FoIIow-up contact 

4. FoIIow-up visit 

5. Vehicle positioning 

6. Survey finalization 

7. Diagram formuJation 
6. Initial reaction plan ^ 
9. Duplication and distribution 

10. Information extraction 

11. Plan finalization 

TOTAL 



With this basic information, it was possible to 
estimate the cost and the time to completion of 
prefire plans for the designated buildings under the 
two options. 

Option 1: Prefire Planning Specialists 

In this option, personnel were assigned to prefire 
planning full-time. The major cost is the salaries of 
persons so assigned. We have used a base salary of 
$18,373 and added 25 percent to cover benefits. The 
$22,P^6 total over a 40hour week is an hourly rate of 

$11.96. ^? " r u 

The specialists would conduct all phases of the 
survey except diagram preparation (step #7). done 
by a draftsman, and duplication and distribution 
(step #9). done by a clerk. The salary used for the 
draftsmen with benefits is $16,250 (an hourly rate of 
$8.46).. while the salary used for the clerk is $10,000 
(an hourly rate of $5.21). 



1:00 


:15 


:05 


32:00 


20:00 


9:00 


;10 


:05 


:(te 


16:00 


6:00 


4:00 


18:00 • 


N/A 


N/A 


4:00 


2:00 


1:00 


3:00 


3:30 


2:00 


6:00 


4:00 


1:00 


4:00 


3:00 


2:00 


7:00 


5:00 


3:00 


4:00 


2:00 


1:00 


98:10 


45:50 


17:10 



ERIC 



66 



so 



The folbvjing projections do not consider addi- 
tional costs, such as using firefighters to assist in 
vehicle positioning. It also implicitly assumes that 
specialist training costs are near zero, since in this 
situation, most training would be **on the job" from 
one member of the team to another. Therefore, cost 
projections for specialists in prefire planning are 
likely to be minimum costs to the City of Rockford 



under this planning option. Table 9-3 below shows 
the projected average costs for prefire planning, per 
adtivity and building size. 

The costs listed in Table 9-3 are projected over all 
1,267 buildings listed in Table 9-1. The minimum 
costs for a full-time specialist, prefire planning 1,267 
buildings, is presented in Table 9-4 below. 



Activity 



Table &*3. Projected Costs Per Activity and Building Size 



LARGE 



Time and Costs Per Building Size 
MEDIUM 



SMALL 





Hours 


Cost 


Hours 


Cost 


Hours 


Cost 


'l. Initial contact 


1:00 


' $ 11.96 


:15 


$ 2.99 


:05 . 


$ .99 


2. Building survey 


32:00^ 


382.72 


20:00 


239.20 


9:00 


107.64 


,3. Follow-up contact 




1.99 


:05 


.99 


. :05 


.99 


4. Follow-up visit 


16:00 


. 191.36 


6:00 


71.76 


4r00 


47.84 


5. Vehicle positioning 


18:00 ' 


215.28 


N/A 


N/A 


N/A 


N/A 


6. Survey finalization 


4:00 


47.84 


. 2:00 


.>3.9i* 


1:00 


11.96 


7. Diagram forn. iation 


5:00 


42.30 


3:30 


29.61 


2:00 


16.92 


8. Initial reaction plan 


6:00 


71.76 


4:0ff 


47.84 


, . 1:90 


11.96 


9. Duplication and dfstribution'* 


4:00 


20,84 


3:00 


15.63 


, 'r2:00- 


10:42 


10. Information extraction 


7:00 ' ■ 


83.72 


5:00 


59.80 


' 3:00 


35.68 


11. Plan finalization 


4:00 


47.84. 


2:00 




■ 1:00 


11.96 


. TOTAL u 


98.10 


1.117.61 


45:50 


M5.Q6 


17:10 


256.58 



^Clerk's salary used to project these cost?, i : A 



Table 9-4. Minimum Costs for Full-Time I^efire Planning Specialists, Planning 1,2^^ Critical Buildings 

Number of Costs Per Total Cost Per 

Building Size Buildings x Building = Building Size 

LARGE 161 $1,118 $179,998 

MEDIUM . 429 516 221.364 

SMALL • 677 . 257 173.989 : 

TOTAL 1.267 ' $575,351 



Option 2: Collateral Duty for 
All Station Personnel 

If all station personnel participate in the prefire 
planning of buildings in their own still districts, as a 
collateral duty assignment, the major costs are: (1) 
training personnel in the appropriate tasks, (2) 
diagram formulation"* and (3) dupUcation and distri- 
bution of plans. This assumes tfiat the time f^or 
prefire planning tasks can be spared-, from other 
duties without paid replacement (or in other words 
at zero opportunity cost). , . ^ 

Training Costs 

Of these three cost elements, only the training 
costs remain to be calculated. Because the training 
took place in four different experimental treat- 



ments, we present a cost for each as if all 200 
firefighters were trained by that method. In addition 
we have estimated costs for three other training 
methods— auto-tutoriaf lo'cturQ at the Training 
Academy and lecture at the fire stations. 

The auto-tutorial method costs were based on a 
videocfassette playback machine bicycled from sta- 
' tion to 'station. The cassettes^would be identical to 
those used in the experimental treatments. 

The lecturei at the Academy is assumed to be a 
well-designed series with slides and graphic com- 
ponents comparable to those used in the television 
programs of the experimeiit. 

« The lecture at fire stations is the same as.ihe lec- 
ture at the Academy, except that the lecturer, with 
visuals and equipment, moves from station to sta- 
tion. 



All three of.these methods are used on occasion by 
the Rdckford Fire Departindnt and constitute the 
major training alternatives. Overall, the seven train- 
ing options present a comparison of the more 
capitAUntensive training methods (e.g., two-way in- 
dividual) to morQ labor-intensive approaches (e.g., 
lecture at the stations). 

Tables 9-5 through 9-12 provide a look at the costs 
of training firefighters to conduct prefire plans., 
under the seven training options. The first four 
tables (9-5 through 9-8) are based oil costs incurred 

r- • ■ . 



in training' firefighters in Rockfoird projected over . 
the training of all firefighters by each of the 
-methocls. Because of the continuing ne^d to train 
new firefightera^nd provide refresher training for 
the others, th^osts are provided for rieruns of the 
material; every two years for all personnel If the 
life of the series is twelve yea>s. six runs can^bei 

made. , , . 

Tables 9-9 through 9-12 project the costs over a 
group of 1,000 trainees. This gives an indication of 
costs for a larger department. 



Tohio o-s rout of Cable Tr«f nlsiff 200 FireHghtei^ in 10 Stations in a 12 Lesson Series Originally Produced 
Table 9-b. "^^"^^^^^^^^ Aulo-Tutoria! and High Quality, Visualized Lectures. 

{See no56S to Tables 9-5 through 9-12 at the end of this Chapter.) 



Item 



Development and production 

or procurement 
Presentation personnel ♦ 
Presentation equipment 
Response processing. 

teedback and record keeping 
Equipment maintenance 
TOTAL 

Cost per lesson, 
per. person 



Cable 



Two-wny 
individual 



Two-way 
group 



One-way 
paper/pencil 



One-way 
covert 



Auto- 
tiitoriai 



Lecture 
Academy 



by the 



Lecture 
Station 



" $69.12:^ (B) $69,122 (8) $69,122 (8) $69,122 (8) $69,122 (0) $47,992 (10) $47.9d2 (10)' 



216 (11) 
1.440 (15) 
7.423 (1S) 

. 0|23) 



216(11) ; 
1.440(15) 
5.998 (19) 

0(23) .-3 



216(11) 
1.440 (155 
984 (20) 



0(23) 



'216(11) 
1.440 (15) 
96 (21) 

0(23) 



4.320 (12) 
1.440 (15) 
840(22) 



72 (24)' 



9.504 (t3) 
1.440 115) 
' 840 (22) 

16 (24) 



11.664 (14) 
1.440 (15) 
840 (22) 

16 (24) 



^$78,201 
$32.58 



$76,776 



-^$31.99 



$71,762 



$29.90 



$70.87h 
$29.53 



$76,154 



$31.73 



$58,752 



$24.48 



$60,912 
$25.38 



ToWo o.fi ro«t ixfCable Training 200 Firefighters in 10 Stations in a l2-Le88on Series with Purchase of 



Itei^ 



Develop}! '^nt and production 
or prociireinent / 
Presentition perspllnel 
P resif>nta ubiHStjtfipment 

• Response proce';3ing, 
feedback and recdffl keeping 

Equipment maintenance 
TOTAL 

Cost per lesson. 
^ per person 



Cable 



Two-way 
individual 



Two-way 
group 



One<way 
paper/pencil; 



One-way 
' covdrt 



•Auto- 
tutorial 



Lecture • 
Academy ' 



^ Lecture 
Station 



$3,600(25) $3.600 l^ m5^(iij ^K^\ $3,600(25) $1,992(10) $47,992(10) 



216 (11) 
1.440 (15) 
7.423 (18) 



216(11) 
1.440(15) 
5.998 (19) 



216 (11) 

1.44>{rV. 
984 



' 216 (11) 
1.440 (15) 
96 (21) 



0(23) 




4.320 (12) 
l.&00(i6) 
840(22) 



72 (24) 



9.504 (13) 
400(17) 
840(22) 



16 (24) 



$10,632 



$4.43 




11.664(14) 
400 (17)^ 
840(22)^ 

16 (24) 



• $60,912 
$25.38 



G8 




Table 9-7. Average Series Cost of Cable Training 200 Firefighters in 10 Stations in a i2-Lesson Series 
Originally Produced by the Fire Department with Six Repetitions ovar a Period of 12 Years Compared to 
Auto-Tutorial and High Quality, Visualized Lectures. 



Cable 



Item 


Two-way 
individual 


Two-way 
group ^ 


One-way 
paper/pencil 


One-way 
covert 


A'Jto- 
tutorial 


Lecture 
Academy 


Lecture 

Station 


Development and production . 
or procurement 


$11.52d (26) 


$11,520(26) 


$11,520(26) 


, $11.520(;'6) 


^11.520 (26) 


$7,999 (27) 


$7,999 (27) 


Presentation personnel 


216 (11) 


216(11) 


2)6(11) 


216(11) 


<(.320 (12) 


4.680(13) 


4.752 (14) 


Presentation equipment 


1.440 (15) 


1.440 (IS) 


1.440(15) 


1.440(15) 


1.800 (16) 


400(17) 


400(17) 


Response processing, 
feedback and record keeping 


7.423(18) 


5.998 (19) 


984 (20) 


96 (21) 


840(22) 


840(22) 


840 (22) 


Equipment maintenance 


0(23) 


0(23) 


0 (23) 


0(23) 


72 (24) 


16 (24) 


16 (24) 


TOTAL 

Cost per lesson. 


$20,599 


$19,174 


$14,160 


$13,372 


$18,552 


$13,935 


$14,007 


' per person 


$8.58 


$7.99 


$5.90 


$5.53 


$7.73 


$5.81 


$5.84 



Table 9-6. Average Series Cost of Cable Training 200 Firefighters in 10 Stations in a 12-LessoP Series with Purchase of 
Prepackaged Materials with Six Repetitions over a Period of 12.Years Compy ;*3d to 
Auto-Tutorial and High Ouality, Visualized Lectures. 



Cable 



Item 


Two-way 
individual 


Two-way 
group 


One-way 
paper/pencil 


One-way 
covert 


Auto- 
tutorial 


Lecture 
Academy 


Lecture 
Station 


Development and production 
or procurement 


$600(28) 


$600 (26) 


5500(28) 


$600(28) 


$600(26) 


$7,999(27) 


$7,999 (27) 


Presentation personnel 


216(11) 


216(11) 


216 (11) 


216(11) 


4.320 (12) 


4.680 (13) 


4.752 (14) 


Presentation equipment 


1.440 (15) 




1.440 (15) 


•1.440 (15) 


1.800(16) 


400(17) 


400 (17) 


Response processing, 
feedback and re.'Ord keeping 


7.423 (IB) 


■ .19) 


984 (20) 


96 (21) 


840 (22) 


840(22) 


840 (22) 


Equipment maintenance 


0(23) 


0(23] 


0(23) 


0(23} 


/2(24) 


16 (24) 


16(24) 


TOTAL 


$9,679 


$8,254 


$3,240 


$2,352 


$7,632 


$13,935 


$14,007 


Cost per lesson. 
















per person 


$4.03 


$3.44 


$1.3.S 


$.98 


$3.18 


$5.81 


$5.84 



Table 9*9, Cost of Cable Tre^ining 1,000 Firefighters in 50 Stations in a 12'Lesson Series Originaliy Produced by the 
Fjre Department Compared to Auto-Tutorial and High Quality, Visualized Lectures. 

Cable 



Item 


Two-way 
individual 


Two-\ 
group 


tine>way 
paper/pencil 


One-way 
covert 


Auto- 
tutorial 


Lecture 
Academy 


Lecture 
Station 


Development and production 
or procurement 


$69,122 ( 8) 


$69.1.1:. ,j) 


$qg.l22 (8) 


$69,122 (6) 


$69,122 (9) 


$47,992 (10) 


$47,992(10) 


Presentation personnel 


216(11) 


216(11) 


216(11) 


216(11) 


21.600(29) 


47.520 (30) 


58.320 (31) 


Presentation equipment 


1,440 li5) 


1.440 (15) 


1.440 (15) 


1.440 (15) 


9.000 (32j 


2,000 (17) 


2,000 (17) 


Response processing, 
feedback and record keeping 


14.123 (33) 


6.998 (34) 


4.440(35) 


384 (36) 


3.720 (37) 


3.720 (37) 


3.720 (37) 


Equipment maintenance 


0(23) 


0(33) 


" 0(23) 


0(23) 


360 (24) 


60(24) 


60 (24) 


TOTAL 


$84,901 


$77,776 


$75,218 , 


$71,162 


$103 802 


$101,312 


$112,112 


Cost per lesson. 
















per person 


$7.08 


$6.48 


$6.27 


$5.03 


$8.65 


$8.44 


$9.34 



69 



83- 



ERIC 



Table 910. Cost of Cable Tracing 
Prepackaged Materials 



liOOO Firefighters in 50 Stations in a 12-Lesson Series with Purchase of 
Compared to Auto-Tutorial and High Quality, Visualized Lectures. 



Cable 



Item 


Two-way 
individual 


Two-way 
group 


One-way 
paper/pencil 


One-way 
covert 


Auto- 
tutorial 


Lecture 
Academy 


Lecture . 
Station 


Development and production 

or procurement 
Presentation personliel 
Presentation equipment 

Response processing, 
feedback and record keeping 

Equipment riiaintenance 
TOTAL 


$3,600 (25) 

216 (11) 
1^40 (15) 
14.123 (33) 

0(23) 


$3,600 (25) 

216 (11) 
1.440 (15) 
6.998 (34) 

0(23) 


$3,600 (25) 

216(11) 
1.440115] 
4.440 (35) 

0(23) 


$3,600 (25) 
216 (11) 

384 (36) 
0(23) 


$3,600 (25) 
21.600 (29) 

3.720 (37) 
360 (24) 


$47,992 (10) 

47.520 (32) 
2 000 (17) 
3.720 (37) 

. 80(24) 


$47,992 (10) 

58.320 (3|1) 
2.000 (17) 
3.720 (37) 

80(24) 


$19,379 


$12,254 


$9,696 


$5,640 


$39,280 


$101,312 


$112,112 


Cost per lesson, 
per person 


; $1.61 


$1.02 


$.81 


$.50 


$3.19 


$8.44 . 


$9.34 


i 

Table 9-11. Average Series Cost 
Originally Produced Within ' 
Compared to i 


of Cable Training 1,000 Firefighters in 50 Stations in a 12-Lesson Series 
he Fire Department with Six Repetitions Over a Period of 12 Years 
Vuto-Tutorial and High Quality, Visualized Lectures. 






Cable 










Item 


Two-way 
individual 


Two-way 
group 


One-way 
paper/pencil 


One-way 
covert 


Auto- 
tutorial 


Lecture 
Academy 


Lecture 
Station 


Development and production 
or procurement 
Presentation personnel 
Presentation equipment 

Response processing, 
feedback and record keeping 

Equipment maintenance 
TOTAL 


$11,520 (26) 

216 (11) 
1.440(15) 
14.123 (33) 

0(23) 


$11,520 (26) 

216(1-; 

1.440 (15) 
6.998 (34) 

; 0(23) 


$11,520 (26) 

216(11) 
1.440 (15) 
4.440(35) 

0 (23) 


$11,520 (26) 

216(11) 
1.440 (15) 
384 (36) 

0 (23) 


$11,520 (26) 

21.600 (29) 
9.000 (32) 
3.720 (37) 

36Q (21) 


$7,999 (27) 

47.520 (30) 
2.000 (17) 
3.720 (37) 

80(21) 


$7,999 (27) 

58.320 (31) 
2.000 (17) 
3.720 (37) 

80 (21) 


$27,299 


$20,174 


$17,616 


$13,560 


$46,200 


$61,319 


$72,119 


Cost per lesson, 
per person 

' *-4 . ■ 


$2.28 


$1.68 

[ 

1 


$1.47 


$1.13 


$3.85 


$5.11 


$6.01 



Table 9-12. Average Series Co<.. of Cable Training 1,000 Firefighters in 50 Stations In a 12.Lesson Series 
With Purchase of Prepackaged Materials with Six Repetitions Over a Period of 12 Years • 
Compared lo Xuto-Tutorial and High Quality visualized Lectures. 



Cable 



Item 



Two-way 
individual 



Two-way 
group 



One-way 
paper/pencil 



One-way 
covert 



Auto- 
(Utorial 



Lecture 
Academy 



Lecture 
Station 



Development and production . $600(28) 
or procurement 

Presentation personnel 216 (11) 

Presenidiion equipment 1 .440 (15) 

Response processing, s 14.123 (33) 
f eedba ck and record keepi ng 

Equipment maintenance 0 (23) 

TOTAL $17,195 

Cost per lesson. * 

per person $1.36 



$600 (28) 

216 (11) 
1.440 (15) 
6.998 (34) 

0 (23)- 




$600(28) 

216 (11) 
1.440 (15) 
4.440 (35) 

0(23) 



$600(28) $600(28) $7,999(27) $7,999(27) 



216(11) 21.600(29) 
1.440(15) , 9.000(32) 
384 (36) 3.720 (37) 



47,520(30) '58,320(31). 
2,000(17) 2.000(17) 
3.720 (37) 3,720 (37) 



0 (231 ' 360 (24) 



80(24) 



80(24) 



$6,696 
$.56 

70 



$2,640 
$.22 



$35,280 
$2.94 



$61,319 



$5.11 



$72,119 
$6.01 
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Assumptions 

: Some basic assiimptiors were necessary to make 
the calculations. In comparing the actual costs of 
cable training \vith estimated costs for auto-h;torial 
and lectures, it was assumed that the quality of the 
lectures and audio-tutorial videotapes were equiva- 
lent to the videotapes used in cable-delivered in- 
struction. In the case of auto-tutorial, the same 
tapes could be used so the development and produc- 
tion costs would be identical. For the lectures, the 
same investment would be made in researching and 
writing the lecture? as in the preparation of the 
scripts for television. The visuals— slides, films and 
graphics— used in the lectures would be essentially 
the same as those used to make the videotapes; 
therefore the costs would be the same. The only dif- 
ference between lecture and cable in development 
and production costs, then, would be the studio and 
post production costs. 

The weakest element of the comparison is in the 
cost of "response processing, feedback and record 
keeping/' This is relatively easy to calculate for one- 
way television, auto-tutorial and lecture, but in- 
volve? the costing of the two-way cable system for 
the two-way .cable instructional methods. Fortunate- 
ly. Rockford Cablevision has a **System Lease Plan" 
which prices two-way services. (7) Some of the ser- 
vices involved in the experiments were not priced, 
since the.aquipment and the service were unique to 
the experiments. However, the rationale for pricing 
service is included in the "System Lease Plan." The 
lease price for headend equipment is calculated at 
one-thirty-sixth of the original cost of the equipment 
per month. The lease. price for the terminals Is one- 
eighteenth of the oi;iginal cost per month. Customer 
terminal equipment is priced higher than the equip- 
ment that remains in the hands of the company. This 
is a conventional pricing scheme. However, it 
• assumes that firefighter training would be the only 
service and provide the only return on the capital in- 
vestment and operational expenses. Other users, 
and potential users, have einerged who might share 
in covering these costs, reducing the charge to the 
Fire Department. Assigning aiJ costs to ,the Fire 
Department training appHcati s is the most coni. r- 
vative approach. 

Whether or not the Rockford Cablevision **System 
Lease Plan" price list is reaUstic, requires further 
experience. The company has regular leasees of 
data channels, but certainly not in sufficient 
numbers nor with the variety of different demands 
on the tv>;o-way system tc fully test the market and 
the pricing plan. The best that can be said is that the 
**System Lease Plan" is a rational plan for a begirir 
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ning, absent more experience with the market and 
the technical performance of the system.* 

The precise means of determining each cost figure 
in the tables is indicated by footnote. The "bottom 
Une** in the tables is the cost per lesson per person. 
This .seems to be a more comprehensible figure than 
the total cost for the lesson series. 

Cost Comparisons, 200 
Firefighter Department 

For the Rockfbrd Fire Department, or comparably 
sized departments, training costs for^cableand auto- 
tutorial methods are higher than lectures at the 
Academy or in the stations when the videotape 
materials for cable and auto-tutorial are produced 
professionally in color. (See Table 9-5.) However, if 
these video materials are produced elsewhere and 
purchased by the Department, the costs of cable and 
auto-tutorial instruction are only about one-fifth the 
cost of lectures. (Table 9-6.) When lessons are 
repeated often (e.g., every two years in these 
calculations), the costs are substantially reduced 
for department-produced lesson, and one-way cable 
instruction becomes less costly than lectures 
because ^'presentation personnel' ' costs are much 
lower. (Table 9-7) When video materials are pur- 
chased from outside, the costs of all cable methc^ds 
and the auto-tutorial method are less than lectures 
prepared and delivered by Rockford Fire Depart- 
ment personnel. (Table 9-8) 

In all cases, two-way cable instruction costs more 
than one-way television with the one-way, covert 
response method least expensive. This, however, 
was also the least effective teaching method of the 
four cable methods. Two-way cable is from two to 
three times as expensive as one-way cable. Nonethe- 
less, for this most effective cable method, the cost is 
as low as $3.44 per lesson per person. The lowest 
cost for the lecture method is $5.81. It might be more 
fair to compare two-way cable to lectures than one- 
way cable, since the questioning and feedback in 
two-way cable serves as a substitute for the live in- 
structor. 

Tv/o-way cable with individual terminals for each 
trainee is only sUghtly more expensive than two-way 
cable with one terminal per station. Although learn- 
ing was not affected by this difference, the clear 
preference of firefighters for the individual ter- 
minals might justify the small additional expense. 

It should be re-emphasized that the two-way costs 
fdetoiJed in notes 18 and 19 /or the 200-fivefighter 

\. It should bo nutoH that, for the exporimontji. there were no charges to 
the Fire Dnpart men t. 
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city and notes 33 and 34 for the 1,000-firefighter city) 
are the most conservative possible. These costs 
assume the /ire/ighter training application, in itself, 
pays for terminal and all headend capital and oper- 
ating costs. 

Cost Comparisons, 
<^ 1 ,000 Firefighter Department 

For the larger fire department, with 1,000 
firefighters, even v^^ith the cost of producing video 
materials internally for use on cable, the cost is 
about one-third less than lectures. The cost relation- 
ships betv^^een tv^^o-v^^ay and one-way are about the 
same as in the smaller department, but the costs of 
two-way cable instruction were as low as $.77 per 
lesson pel person. 

Cost of Prefire Planning by 
Station Personnel 

The highest cost training method, two-way in- 
dividual with originally produced color videotape, 
for all Rockford firefighters is $78,201. Since dia- 
gramming costs will be about $30,968 and duplica- 
tion/distribution approxima*dly $17,115. the total 
cost of training all station personnel plus draft- 
ing/clerical costs would be $1 26,284. 

Comparison of Prefire Planning 
Staffing Options 

The prefire plan staffing option which proves 
most cost-effective, obviously should be the one 
selected by the Rockford Fire Departnu "t. Two ele- 
ments are needed to determine the cost effective- 
ness of these Maffing options: (1) the costs of each 
option an^J i2] an appropriate performance indi- 
cator(s). Since the cost data have already been pro- 
vided, specification of the most important per- 
formance indicator (s) is all that remains. 

The most inportanl performance indicator would 
appear to be the time required to complete the 
prefire plans for the 1.267 priority buildings. It is 
estimated by the Rockford Fire Department that pre- 
fire planning, conducted as collateral duty for all 
station personnel, would yield Hnished plans for 
three buildings per company, per month (45 build- 
ings per month total). This means that all of 
Rockford's priority buildings would have prefire 
plans. in 28.2 months. To achieve the 28.2 months, 
completion • rate, approximately 11 full time 
specialists would have to be hired. (Since the 
average building takes 37.2 hours per week to plan, 
each specialist could be expected to complete one 
building per week.) 
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The cost-effectiveness ratios provided in Table 
9-13 demonstrate conclusively that training all per- 
sonnel to develop prefire plans even by the most 
costly training method, is superior to the team of 
specialists. 

Table 9-13. Cost-Effectiveness Ratios for 
Alternate Methods of Prefire Plan Staffing 

Cost*Effectivener^ Ratios^ 

Performance/Total 
i'ersonnel Optioas • Costs (costs in OOO's) 

1. Specialists 28.2 months = .049 

.^'/5.35 , ^ 

2. All Personnel 23.2 months = .223 

*^Tho. staffing; option with the highest cost-efft.'ctivonss ralfo is the preferred 
opium. 

Cost Comparison Between 
One-Way and Two-Way Cable 

It is pertinent to the cable operator; and to the 
cost analysis of two-way cable, to determine the cost 
differential between a cable system with two-way 
capacity (amplifier housings capable of accom- 
modatinfz modular additions of return amplifiers) 
and a cable system with the on-line hardware 
(return amplifiers, switches and other equipment) in 
place. We will cal! this latter case a "two-way 
ready" system. (38) It is capable of two-way com- 
munication with terminals of some sort in the feeder 
system and a scanning and processing system at the 
headend. Discussion of the distinction between two- 
way capacity and two-way ready systems from a 
public policy frame of reference is in Chapter 10. 

Table 9-14 presents the costs per mile, in 
Rockford, of converting the entire distribution plant, 
trunk and feeder cable, to a two-way ready system. 
The conversion cost, including ail labor costs, is 
$826.89 per mile. These costs would br only sliightly 
lower if the system were originally cor^trueted to be 
two-way .ready. Mass production of code v^perated 
switch controllers would reduce that cost item, but 
this would have little impact on the total figure. 

Since these costs are for on-line distribution plant 
only, terminal and headend costs must be added. In 
the simplest case, where only the trunk cable in the 
two-way system is used for remote cablecasts, only a ' 
modem* at^the remote location and a modem at the 
headend are necessary. Th>j cost would be about 
$2,800. For per-view^pay television, the cost of the 
terminal (as noted in Chapter 2) is about $50. A 
minicomputer, scanning transceiver-and other peri- 
pherals at the headend are about $50,000. for the 
firefighter training experiment, terminals (produced 



Table 9-14. /fddilional Costs per Mile of Cable, to 
Convert a **Two-Way Capable" System to a 
•Two-Way Ready" Cable System in Rockford, Illinois* 



.73 Trunk return amplifiers ' per mile, at $1 50 
3.6 Line exterider amplifiers' . at $81 
Labor per mile, return amplifier installation'^ 
Labor poynile. deinsressini? (average of one. hour 

per am|»ifier per mile -4.33 X SZZ/hour)" 
.73 Code operated switch controllers (COS). 

per mile at SI 53 
2 End of line oscilators (ELO) per mile, at $1 8 
2.73 Directional couplers per mile (for COSs and 
' EL0s){jt$l6 
Modified chasis (filter change in the feeder return 

section in the motherboard of the trunk amplifier 

and the addition of a switch) at $55 per modification 

(.73 X $55) 
Labor, installation of -^O^s and ELOs 

TOTAL 



$ 10S.50 
291.60 
41.04 
95.26 

1 1 1 m 

36.00 
43.68 

39.60 



58.52 



$ 826.89 



"rhq Rockford system is 426 miles with a density of 127 households per 
mile. The feeder to trunk ratio is about 2.5 to I . 

^Average amplifier price (th'jrmal equalizers are in every third umplifier). 
Filters are already built into trunk amplifier motherboards. 

^The number of trunk and line extender amplifiers per mile is based on the 
system average. The total number of trunk arapUilRrs (312) and line 
amplifiers (1560) each divided by the system miles (428). 

*^AII labor charRes inrludp the trip r.harfie which would be eliminated in 
originally building i two-way ready system. 

® Actual times for deijngressing rQnued from 20. minutes to H(>veral hours per 
ampiifior location:^''' 



in small quantities) were $150. This terminal was 
also useable as a channel converter. The headend 
costs were about $65,000. A more elaborate head- 
end, with capacity for per-view pay television, inter- 
active instruction and alarm systems could be as 
much as $150.0t'}0. 

Using the Rockford per mile two-way conversion 
costs in a hypothetical two-way capable 150-mile 
system, conversion to a two-way rieady system would 
cost $124,034. When this figure is added to $65,000 
in "two-way headend equipment, the total ccaytruc- 
tiun and operalionalization cost is $189,034. If this 
amuunf were borrowed at 10.5 percent interest, and 
if the cable system made equal annual payments 6n 
the note for 10 years, the system would" have to 
generate an additional $31,423 annually to retire the 
debt and break even on the capital investment.' 

Cost estimates for the cable system above do not 
include any capital expenditure for home terminal 
devices. In some cases, such as the TOCOM. Inc.. 
system in Woodlands, Texas, the $300 cost of the ter- 
minal is borne by the subscriber. In the Columbus 



*Telecinema" case, the company owns the terminal. 
The capital outlay for this lower cost terminal, 
however, is substantially reduced by the $40 deposit 
which is collected at installation. Since methods of 
capitalization, terminal technology and services 
vary significantly, the terminal cost is left out of this 
analysis. 

Operating Costs 

Table 9-15 provides a general comparison be- 
tween the monthly operating expenses of two-way 
capacity and two-way ready operations. The figures 
indicate that a two-way ready system's office, 
overhead and miscellaneous expenses exceed those 
of a two-way capacity system until each system has 
approximately 10,000 subscribers. Installation, ser- 
vice and support expense comparisons; however, 
suggest that the two-way ready costs will always ex- 
ceed two-way capacity costs. The las^ expense cate- 
gory provided in Table 9-15 is studio expenses. 

T«b!e 9-15. Cost Gomparison of One«Way vs. 
Two-Way Operating Expenses { ^9) 



Two-Way Capacity 
($/Subscriber/Mo) 

Office. Overhead B Misc. Expenses 
1.000 Subscribers $11.00 
2.000 Subscribers 6.10 
3.000 Subscribers 4.20 
7,000 Subscribers 2.50 

10.000 Subscribers 2.20 



/nst(iJI(jtirn. Service B Support F.vpenses 



Twb^Way Ready 
i$/Subscriber/Mo.] 



1,000 Subscribers 
2,000 Subscribers 
3.000 Subscribers 
7.000 Subscribers 
10,000 Subscribers 



Shhlw E.vpen!:(?s 
LOOO Subscribers 
2.000 Subscribers 
3.U00 Subscribers 
7,000 Subscribers 

10.000 Subscribers 



6.20 
2.50 
1.60 
1.10 
1.10 



2.60 
2.10 
7..00 
.60 
1.40 



$12.00 
7.00 
5.40 
3.40 
2.20 



7.00 
3.70 
2.80 
2.05 
2.05 



2.60 
2.10 
2.00 
1.60 
1.40 



^ Si 89.034 = (nnniinl paymnnt) _ 



1 



.105 



.105 X 1.105 



Note: KxpRnse fiMuros h;is(i(i on norinl systRni. 

These figures are detailed for purposes of the break- 
even analysis in Table 9-16. Studio costs can, of 
course, vary considerably from system to system. 
Two-way operating systems are probably more like- 
ly to incur significant studio operating costs than are 
their one-way counterparts.. However, for purposes 
of demonstration, the studio expenses are assuned 
»qual for both system types. 

The data presented ir 7o> i 9/17 detail the 
number of subscribers (ant' ;otal sales revenue) 
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needed to meet operating expenses. When penetra- 
tion of two-way service is relatively low (25 per- 
cent), two-way capacity systems break even sooner 
than do two-way ready systems. Inspection of Table 
9-16 suggests two reasons for this situation: (1) two- 
way ready systems have somewhat higher monthly 
fixed costs of operation, and (2) the variable costs 
per subscriber increase substantially for two-way 
ready systems until they obtain more than 7,000 
subscribers. 

Obviously, two-way systems must develop new 
services, and/or sell those two-way services which 
presently exist (e.g.. alarm monitoring and per- 
program pay TV) which utilize the system's two-way 
readiness to make the additional investment profit- 
able/Such new services could also be expected to in- 
crease the revemu&Jtlimigh the addition of new 
subscribers to the basic service. 

Revenue and expense (operating) projections up 
to this point havis been based on a system offering 
only the standard home security package (e.g , 
monitoring smoke detectors, security and medical 
alarms). Economies might be realized with more ser- 
vices. One example would be per-program pay TV. 
Table 9-17 compares the monthly costs of operating 
a per-channel pay operation (one-way) with the 
costs of operating a per program system (two-way). 
Inspection of Table 9-17 suggests that before a pay 
cable operation can make a direct contribution to 
systein revenues, it must exceed its subscriber 
break-even point. Once a system goes beyond this 
point, all revenue.s represent profit. Since this is 



true for both per-channel and per-program pay 
cable, a per-program pay operation would l ave to 
result in a significant increase in pay cable 
revenues, and/or basic cable subscription revenues, 
for an entrepreneur to select per-program over per- 
channel pay cabl6. 

Table 9-17: Estimated Costs and Revenues of 
. Pay Cable (43) 

Break-Even 
Monthly Number of 
Monthly Subscriber Pay 
Type of Operation Costs (44) Fee Subscribers 

Telcmation program 

services (TPS) -stand 5^24.949 $7.87 (45) 3.170 

alone (one-way) 

Home Box Office -HBO 

satellite (one-way) .10.7.32 7.87 3.905 

"Telecinoma" - stand 

alone (two-wavj 34.247 9.00(46) 3.805 

••Telocinema" - HBO 

satellite (two-way) "'iO.459 9.00 4.495 

Conclusion 

The preceding discussion suggests that:-(l) larger 
cable systems are more likely to find the initiation of 
two-way service profitable than are smaller 
systems; (2) the costs of operating a two-way cable 
system are more likely to impede initiation of two- 
way services than are. the costs of construction; and 
(3) over time, new two-way services suf:h as per- 
program pay cable present the potential to generate 
profits in e.xcess of those which could be earned by 
one-way systems. 



Table 9-16. Break-Even Analysis of Cable Monthly Operating Expenses 

Expenses 

Monthly Break-Even 

Operating Monthly \ Break-Even 





No. of 


Fixed 


Vvmable 




Total 


Profit 


Sales 


No. of 




Subscribers 


Costs 


Cdsts 


'--:.Vjt 


Revenue 


(Loss) 


Revenue 


Subscribe 






S 






: S 


$ 






A. Two- Way Capacity 


1.000 


i:^860 [40) 


5.940 


TS)y800 


6.720.(41) 


(13.080) 


119.409 (42) 


17.769 




2.000 


\3 S60 


7.540 


2lit40b 


13.440 


{ 7.960) 


31.573 


4.698 




3.000 


1. 60 


. 9.540 


23.400 


20.160 


{ 3.240) 


26.311 


3.915 




7.000 


n 60 


22.540 


36;400 


47,040 


10,640 


26.611 . 


.3.960 




10.000 


13.860 


33 140 


47.000 


67.200 


20.200 


27.346 


4.069 


B. Two-Way Ready System/ 


:.ooo 


15.120 


6.480 


21.600 


7.970 


(13. .0) 


80.877 


10.148 


25% Two-Way Service 


2.000. 


15.120 


10.480 


25.600 


15.940 


( 9.1 


44.142 


5.539 


Penetration 


3.000 


15.120 


■15.480 


.30.600 


23.910 . 


( 6.690) 


42.885 


5..381 




7.000 


15.120 


34.230 


49.350 


55.790 


6.'440 


39.125 


4.909 




10.000 


15,120 


41.380 


5S.500 


69.700 


13.2i)0 


37.213 


,4.669 


C. Two- Way Ready System/ 


1.000 


15.120 


6.480 


21.600 


y.220 


(12.3 r:,i, 


r)0,878 


5.518 


5Gfi/o Two-Way Service 


2.000 


15.120 


10.480 


25.600 


18.440 


( 7.i60| 


35.027 


3.799 


Penetration 


3.000 


15.120 


15.430 


30.600 


27.660 


( 2.940) 


34.337 


3.724 




7.000 


15.120 


34.230 


49.350 


64.540 


15.190 


32.195 


3.492 




10.000 


15.120 


41. .380 


56.500 


92.200 


35.700 


27.431 


" 2.975 


D. Two-Way Ready System/ 


1.000 


15.120 


6.480 


21.600 


10.220 


(11.380) 


41.317 


4.043 


. 70^/o Two-Way Service 


2.000 


15.)20 


10.480 


25.600 


20.440 


( 5.160) 


31.029 


3.038 


Penetration 


J.OOO 


15.120 


15.480 


30.600 


39.660 


60 


30.534 


2.988 




7.000 


15.120 


34.230 


49.350 


71.540 


22.190 


28.91*2 


2.837 




10.000 


15.120 ■ 


41.380 


56.500 


102.200 


45.700 


25,407 


2.486 
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Notes — Chapter 9 
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'lily 1975. 

(3) Sherwin P, Asrow and Anthony Vilar. Eds.. Fire 
Protection of High Rise Buildings. Proceedings. 
Illinois Institute of Technology. Chicago. Illinois. 
Report No. 2, September 1972. , 

(4) Ralph Patterson. "Prefire Planning Signs Can Avert 
Pesticide Dangers," Fire Engineering. March 1973. 

(5) Jerome P. Carney. "Prefire Plan Works at 
Lumberyard,** Fire Engineering. September 1975, 
pp. 37-38. 

(6) "Master Fire Protection Plans,** Fire Engineering.' 
Iulyl973, pp. 38-40. 

(7) Rockford Cablevision, Inc., "System Lease Plan," 
November 24, 1975. 

(8) Production personnel salaries, research and 
writing, supervisory salaries, film, processing, 
graphics.,videotape, studio production contract, etc. 
Production $24,025; salaries $45,097. 

(9) Since these tapes would be identical to the tapes 
" distributed through the cable system, the production 

cost is the same. 

(10) It is assumed that the same research, planning, 
writing, and audio-visual aids production costs 
would be involved in these lessons as in the cable 
television lessons. The cost »s therefore $69,122 less 
the producer salary for i2 weeks ($3,180), film 
($1,000), announcer salary ($1,950). and studio pro- 
duction and editing ($1 5,000). 

(11) Operator to prepare for and monitor video feeds at 
cable headend for 12 lessons for three shifts with 

. one make-up for each original run. $3/hour. 

(12) Cassette playback machine delivery and pick-up to 
10 stations for three sKifts in each station for 12 
lessons and one make-up for each lesson. One- and 

' one-half hours for delivery and pickup to 9II stations 
at$4/hour. 

(13) Ten stations with three shifts each at the Academy 
for 12 lessons with one Lieutenant spending two 
hours per sosi ion in preparation and presentation. 
One make-up offered for all 10 stations together for 
each shifty $12/hour. 

(14) Ten ;:,tations with three shifts each in the station 
house for 12 lessons with one Lieutenant spending 
two^and-one-half hours in preparation, presentation 
and travek One make-up offered for each shift for 
each lesson at the Academy (2 hours per session). 
$12/hour. 

(15) Rental of playback machine at $20/hour for 72 
hours. 

(16) Cost of playback machine used exclusively for 
prefire planning instruction (completely depre- 
ciated). 

(17) Audiovisual equipment shared with other users 
(slide. tiln andoverhead projectors, etc.). 



(18) Data/voice return channel at $l'36/monthly lease 
for three months, headend equipment at 1/36 of cost 
($64,075) X three months, 67 terminals-^t 1/18 of 
cost ($150 each) X three months. (Rockford Cablevi- . 
sion "System Lease Plan" 11-24-75.) 

(19) Data/voice return channel at $136/mon1hly lease 
for three months, headend equipment at 1/36 of cost 
($64,075) X three months, 10 terminals at 1/18 of 
cost ($150 each) X thre?! months. (Rockford Cablevi- 
sion, "System Lease Plan" 11-24-75.) 

(20) Preparation of answer forms, delivery and pick up of 
forms, hand scoring of answers, posting, 200 
trainees X 12 lessons X $.30 per answer form, 12 
lessons delivery and pick-up at three years per 
lesson at $4/hour. Administrative supervision. 10 
hours at $12/hour. 

(21) Final examination and posting for 200 trainees X 
$.30 per answer form. Delivery and pick-up, three 
hours at $4/hour. Administrative supervision two 
hours at $12/hour. 

(22) Preparation of answer forms and hand scoring of 
answers posting. 200 trainees X 12 lessons X $.30 
per answer form. Administrative supervision. 10 
hours at $12/hour. 

(23) Included in lease price. 

(24) One percent per month for four months. * 

(25) $300/lesson X 12. 

(26) $69,122 H- 6 (see note 8). 

(27) $47,992 -r- 6 (see note 10). 

(28) $300/lGSSon X 12 -r- 6. 

(29) Cassette playback machine delive*7 and' pick-up to 
50 stations for three shifts in each station for 12 
lessons and one make-up for. each lesson. One-and- 
nne-half hours ^or delivery and pick-up at $4/hnur. 

(30) 50 stations with three -shifts each for 12 lessons at 
the Acadeftiy with one Lieutenant spending two 
hours per session in preparation and presentation. 
Five make-ups offered for all 50 staUons for each 
shift. $l'57Tro^ 

(31) 50 stations with three shifts each in the station 
house for 12 lessons with one Lieutenant spending 
two-and-one-half hours in prepration. presentation 
and travel. Five make-ups offered for all 50 stations 
for each shift. $12/hour. 

(32) Cost of five playback machines used exclusively for 
prefire planning instruction (completely depre- 
ciated}. 

(33) Data/voice return channel at $136/moPth lease for 
three months, headend equipment at 1/36 of cost 
($64,075) X three months, 335 terminals at 1/18 of 
cost ($150 each) X three months. (Rockford Cablevi- 
sion, "System Lease Plan,** 11-24-75.) ^ 

(34) Data/voice return channel at $1.36/mGnthly lease 
for three months, headend equipment r.t 1/36 of cost 
($64,075) X three months, 50 terminals at 1/18 of 
cost ($150earf4) X three months. (Rockford Cablevi- 
sion. "System Lease Plan,*' 11-24-75) 



(42) 



(35) Preparation of answer forms, delivery and pick-up 
of fornis. hand scoring of answers, posting. 1000 
trainees X 12 lessons X $.30 per answer form. 12 
lesson delivery and pick-up at 15 hours per lesson at 
$4/hour. Administrative supervision. 10 hours at (41) 
$12/hour. 

(36) Final examination and posting for 1.000 trainees X 
$.30 per answer form. Delivery and pick-up. 1 5 hours 
at $4/hour. Administrative supervision two hours at 
$12/hour. 

(37) Preparation of answer forms and hand scoring of 
answers, posting. 1.000 trainees X 12 lessons X 
$.30 per answer form. Administrative supervision. 
10 hours at $12/hour. 

(38) The data provided in this secton have come from 
four basic sources: John Bowers. Rockford Cable- 
vision. Rockford, Illinois; John Hastings. Systems 
Engineering Managei . C-COR Electronics. Inc.. State 
College. Pennsylvania; Donald Rozak. General 
Manager , of V/oodlands CATV inc.. Woodlands. 
Texas; Marshall Savage. Marketing Division. RCA 
Community Television Systems. North Hollywood. (43) 
California; and Barry Silverstein. Cablenet Inter- 
national Corporation. Sarasota. Florida. (44) 

(39) The data provided in this table were obtained from 
Woodlands. CATV. They were prepared on March 
11. 1977. and do not include pay TV expenses. Ex- 
pense figures cited are those of the cable system 
alone, and do not include amortization of subscribe'- 
equipment (e.g.. home terminal at $300. basic homu (45) 
security package at $200. or installation costs at ap- 
proximately $175 per household). 

(40) Fixed costs were obtained by assuming that 70 - (46) 
percent of the office, overhead, miscellaneous, in- 



stallation, service, support and studio expenses for 
a 1.000 subscriber system represeat typical fixed 
cost figures which should not vary with system 
subscriber levels. 

Total revenue is computed for the one-way service 
by multiplying the average subscriber rate ($6.72) 
by the number of subscribers. In the case of the two- 
way system, total revenue is calculated by first 
multiplying the average subscriber rate ($6.72) by 
the number of basic subscribers, then adding $5 for 
each subscriber who also uses the two-way service. 
In .this case, the two-way service only aicludes 
monitoring smoke detectors, security and medical 
alarms, and does not include additional revenues 
possible with per-program pay TV. 
The break-even sales level was obtained by using the 
following formula: 
Break-Even Sales Level = 

Fixed Costs . 



1 - Variable Costs/Total Sales 
All data are from estimates for a converter-filter 
two-way in the "Telecinema'* system. 
All pay cable costs are assumed to be fixed costs 
with respect to the number of pay subscribers since 
it is assumed that each subscriber will deposit a sum 
equal to the depreciated value of the converter. 
These costs are exclusive of any two-way or one-way 
system costs. 

Paul Kagan. "The Pay TV Newsletter." February 16. 
1977. This was the average monthly pay cable rate 
as of December 31. 1976. 

*Telecinema" figures indicate that their average 
pay subscriber spends approximately $9 per month. 
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Chapter 10 

Public Pc'fcy in Two-Way Cable' 



The study of two-way cable technology in public 
service applications has identified a number of 
public policy isj^ue^ to be faced^as two-way services 
expand and develop. This section presents the back- 
ground of existing policy in two-way cable com- 
munication, identifies definitional problems, sug- 
gests policiiBS for the implementation of two-way ser- 
vice and outlines some of the responsibilities of local 
franchising authorities unique to two-way services, 
particularly in the area of upstream spectrum allo- 
cation. 

Federal Rules 

The Federal Communication Commission's 1972 
Report and Order on Cable Television Service (1) 
established **minimum'' channel capacities which 
included a rule that cable systems in designated 
major televiaon inarkets must have two-way com- 
munication potential. The FCC required that each 
cable system "maintain a plant having technical 
' capacity for non-voice return communications.'' (2) 
It reasoned that such "two-way communication, 
even rudimentary in nature, can be useful in a 
number of ways— for surveys, marketing services, 
burglar alarm deviceis, educational feedback, to 
name but a few." (3) 

The Commission held at that time that installation 
of return communication devices at each subscriber 
terminal was preinature. Its rules were satisfied by 
construction of cable systems "with the potential of 
eventually providing return communication without 
having to engage in time-consuming and costly 
system rebuilding." The construction bf a new 
system with necessary "amplifiers and passive 
devices'' or "equipment that could be easily altered 
to provide return service^' would meet the require- 
ment. (4) 

The specific concern bf the FCC was amplified in 
Reconsideration of Cable Television fleport and 
Order (1972) (5) in which the FCC prohibited local 
franchising authorUies from requiring a more 
sophisticated two-way capacity than prbScribed by 

t. This nhaptor was written principally by Jhomas Baldwin. Thomas 
Muth and ludith Saxton. 
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its regulations "because it is possible that any such 
requirement will exceed the state of the art or place 
undue burden on cable operators in this stage of 
cable development in major markets." (6) FCC ap- 
proval of pJons by a franchising authority requiring 
the installation of more sophisticated two-way capa- 
bility was to be granted only in those instances 
where a "franchising authority has a plan for actual 
use of a more sophisticated two-way capability and 
the cable operator can demonstrate its feasibility 
both practically and economically.'' (7) 

In 1976 the Commission attempted to resolve the 
question of whether to retain, delete or modify the 
two-way capacity requirement. (8) In rulemaking 
proceedings that year, most cable system operators 
filed comments which favored deletion of the re- 
quirement. They argued that it increased construc- 
tion costs "from 10 to 140 percent" while remaining 
economically not viable for "at least five years." (9) 
The Berkeley (California) Community Access Center 
filed comments which urged the deletion of the re- 
quirement in favor of its replacement by a local 
standard^ (10) Retention of the requirement was 
urged by the Electronic Industries Association, 
educational authorities, city 'governments and the 
Cable Television Information Center. The National 
Association of Educational Broadcasters contended 
that "two-way instructive uses continud to develop 
and assume increased significance in the educa- 
tional process." (11) The City of Imperial Beach, 
California, asserted that cities could improve 
governmental efficiency and reduce operating costs 
by "sharing data processing and computer 
time."(12) 

The FCC reviewed considerations of costs and 
public benefits involved in constructing cable 
systems with two-way capacity. Alluding to the ex- 
istence of a number of two-way cable experiments, 
the FCC noted that the general operation of "prac- 
tical comrrercial two-way services" had not yet 
developed and that progress had been slower than 
anticipated. (13) But the Commission also observed 
that only modest costs were involved in building a 
plant with two-way capacity and failure to construct 
the capacity placed substantial obstacles in the path 
of two-way development. The possibility of very sub- 
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stantial public benefits persuaded the FCC to retain 
its "limited requirement" for two-way capacity. Ac- 
cordingly, cable rules were modified to provide that 
not only major market cable but any system having 
dZdO or more subscribers were required to comply 
having technical capacity for non-voice return com- 
mimications," (14) Such systems in major markets 
which began operations after March 31, 1972, and 
those outside major markets that commenced opera- 
tions after March 31. 1977, were required to provide 
the two-way capacity. All other systems having 
3,500 or more subscribers were required to comply 
by June 21, 1986. (15) However, 3,500 subscriber 
systems which already met the 20-channel minimum 
capacity requirement (16) on or before June 21, 
1976, were not required to modify their plants to 
comply with the two-way requir^fient. (17) In set- 
ting the subscriber level at 3,500; the FtC reasoned 
that "we have acted to exempt smaller, often less 
profitable systems from complying with our require- 
ments and insured that larger communities will have 
the benefits associated with expanded channel 
capacity and the provision of c^jcess services." (18) 

0 

A major factor in the decision to retain the re- 
quirement for larger systems was the developmental 
"chicken and egg" problem. (19) "If the systems 
generally do not have the capacity to provide these ^ 
services, then there is little incentive to develop the 
services. And if the services are not developed, then 
- there is Uttle incentive to install the capacity. (20) 



Jurisdiction in Question 

The FCC authority to require two-way capacity, is 
now in question. A recent decision by the U.S. Court 
of Appeals for the Eighth Circuit has set aside 
the 1976 channel capacity rules (along with cable 
equipment and access rules) as beyond FCC juris- 
diction. (21) 

The decision is primarily directed to defeat FCC 
cable access channel requirements. (22) However, 
. by way of footnote, the court attacks two-\vay capac- 
. ity requirements: 

Jurisdiction to require minimum channel capaci- 
ty and two-way capacity has not been argued 
separately from the mandatory access require- 
ment. Channel capacity is apparently necessary 
to provide access channels. The Commission has 
• linked two-way capacity with the 20-channel re- 
quirement in the same regulation, apparently 
because the cost is lower if such capaicity be add- 
ed when the 20 channels are built. The relation- 
ship is not as clear as that of the 20-channel re- 
quirement, but to the extent that two-way capaci- 



ty relateL to the ''a ":cess concept" or that two- 
way capacity cannot be separated from the 20- 
charTiJl requiremenf it must fall with the 20- 
channel a;id other regulations ot the 1976Kepor:. 
(23) 

Therefore, because two-way capacity is a part of the 
channel capacity rule and channel capacity is 
associated (at -east, by the court), with mandatory 
access, the two-way provision was struck down 
along with access. If the two-way provision had been 
separated from the minimum channel capacity rule, 
it might have been treated differently. The FCC has 
decided to appeal the decision. (24) 

FCC jurisdictiu . er two-way capacity has been 
questionfid in oth8i -ases. The U.S. Court of Appeals 
for the District of Columbia, in NationoJ^ssociation 
o/ Regulatory utility Commissioners [NARUC) v. FCC 
(25), foimd that tv/o-way, non-voice communication 
did not fall within the jurisdiction of the FCC: 

We therefore conclude that most, if not all, of 
these uses to which the two-way, non-voice cable 
capacity is likely to be put, fall under the term 
"carrier" . . ► It appears to us that the substantial 
bulk of the two-way. non-voice communications , 
expected to be carried over leased access band- 
width will be both intrastate and comiron carrier 
in nature. . . The plain meaning of 152 (b) 
therefore seems to bar the Commit. ..on's asser- 
tion of a general pre-emptive power over all uses 
of access bandwidth, (26) 

The Court concluded that two-way, non-voice com- 
munication was not "ancillary to broadcasting" and 
thus outside FCC jurisdiction. (27) This point is 
referenced by the Eighth Circuit decision previously 
discussed. (28) 

More specifically, the NARUC definition estab- 
bshed that those non-video, instras. te, two-way 
services transmitted via Class HI and Class IV 
channels (29) fall outside, the purview of the 
'reasonably ancillary" to broadcasting standard 
established in the ^Southwestern Case (30) and 
within the ^instrastate" restrictions imposed urn' 5r 
Section 152 (b) of the Communications Act of 
1934 (31) and therefore is not under FCC jurisdic- 
tion. Under precedent established Vt cases such a^ 
Head vs. New Mexico Board (32), and TV Pix' vs.' 
Taylor (33). state regulation is vaUd provided 
uniform federal authoriiy is unneeded or remains 
unexercised. 

The * options paper'* on cable prepared by the 
staff on the U.S. Hoiise Subconunittee on Com- 
munications has suggested greater state and local 
authority in cable matters. (34) It is anticipated that 
■one outcome of the Communication Act rewrite, for 
which the options paper waa^written* will be the 
federal deregulation of cable^r 
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* The trend in judiciaJ and legislative policy, 
therefore, is to give jurisdiction over twtvway 
capacity to state or local governments/ The exeruae 
of local authority in two-way communication will 
probably best serve the needs of this omergmg com- 
iDunicadon technology, since seraces will develop 
experimentally iii a variety of forms in. many dif- 
ferent locations. Policy innovation at the local level 
could reflect local needs and specific services. 
There would be immediate feedback on policy effect 
and the capability to respond quickly- On the other 
hand, it would be difficult to impose any meaningful 
federal standards now without interfering with 
technical and service innovation. 

Need for Clarification of 
Two-Way Capacity 

As discussed earlier, two-way capacity is treated 
by the FCC as something less than active two-way 
service. Unless this distinction is clearly understood 
by franchising authorities, \hn promise of two-way 
capacity may be misleading. The FCC view of 
capacity does not require that the cable system be. 
DpGrational in the return mode, but only that it be 
capable of furnishing two-way, non-voice services. 
This necessitates installation of **certain passive 
equipment in the system's distribution network and 
the use of downstream amplifiers which possess 
minimum second order distortion characteristics.*' 
Tho downstream amplifiers must be contained in a 
duf 1 housing unjt, built to receive a second ampli- 
fier, for upstream communications. The second 
amplifier is not actually installed. (38) Installation of 
the upstream amplifier would render the system ac- 
tive to transmit two-way communication assuming 
the installation of subscriber and headend terminal 
equipment. 

Under existing federal rules, due to omission of 
explicit instructions, each government and cable 
system is left with the responsibihty for mnkmg the 
transition from two-way capacity to active iwo-way 
services, 

I. The pch.'.y and rules of al least one stafo. .Vi^w York. rurr^nMv address 
two-way capibility for cable systems. It is the responsibilitv of th'.',N».*w 
York Stttte Commission on Cable Television to "encourage niiinicipnljtirs tu 
negotiate for cable systems with a maximum possible capacity and to pro- 
mote expanded use of such capacity. In paNfcuiiiir. non-'broadrnst and two- 
way transmission applic^ations for business and aducstional purposes are 
encouraged." (35) One of the on'-goinj? programs for the New York Commis- 
sion is to "assess channel cjjpacity needs in the state and establish system 
capacity and bidirectional caD^-bilitv standards as rtccessory." (36) The 
legislation which created ihe New York State Commission on Cable Telnvi- 
sion spe(::ificai)y outlines the duties of the commission regarding two wciy 
cable: . ..prescribe standairds foe the construction astd operation of cahlo. 
television .systems, wfiich standaWs sliall be designed to promote . . . tfwj 
construction and operaJion ^piSystems consistent with the most advanced 
state of the art . . . MftHihics capable of transmitting signals from 
subscribers to the cable television company or to,othor points." (37) 



introducing Provisions for 
Two-Way Cable 

The nature two-wav cable communication is 
now clear enough so that son»e guidelines may be 
suggested for franchising authorities and cable com- 
panies anticipating a two-way system. 

If it is the intent to write a two-way communica- 
tion requirement into a franchise agreement, the 
nature of the two-way communication technology 
demands that the communication service or services 
to be provided be specified carefully. Each type of 
service makes unique demands on the character and 
technical capacity of the system— at the home ter- 
minal, in the distribution plant equipment and at the 
headend.^ 

At this point is is useful to discuss the categories 
of service that might be provided by a two-way 
system. Sonae services may be wholly the province of 
private enterprise such as per-view pay programs 
for entertainment. Services such as training 
firefigh.ters and other civil employees are associated 
with government and of predominant concern to 
public health, safety and welfare. Services such as 
fire, burglar and medical alarms, represent con- 
sumer and public benefits. The distinctions might be 
made according to the following scheme. 

Consumer .services* would be defined as entertain- 
ment, education, alarms, etc., which are consjumed 
directly by individuals. /nsfifutionriJ services are 
those that are used by private institutions (e.g... 
interbranch communication by banks and depart- 
ment stores) anr' 'ovcrnment (e.g., internaj com- 
munication anc' ing ip public safety depart- 
ments). 

These definitions require further refinement in 
terms of the source of support. Are the* services 
associated primarily with the public or private sec- 
tor? Where two-way services are primarily asso- 
ciated with the private sector, as is the case with 
per~view pay entertainment, advertising and elec- 
tronic games, they may be defined as consumer- 
private two-way ser\iGP,s. Where associated with 
private sector institutions, such business data 
transfers, they may be defined as institutional- 
private two-way service.s. 

Services that are principally supported by govern- 
ment may also be divided into consumer and institu- 
tional categories. Consumev-puhlic two-way services 
may be defined as those used by the public but in- 
volving the government. These might include fire, 

2. To the extont thai th« household iormmal and the headend equipment 
can be mad*' iifodular. new i»ervicGs may be adrd to Ihoso sp^^jcifiod with 
nunimimi cost. 
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alarms, education, electronic rrail and public 
recreation type entertainment. InstifutionaJ-public 
two-way services would include ♦hose services used 
internally by the government ^uch as firefighter 
training or civil service education. 



Private 


• P'jbKc 


Consumer 


Electronic games, etp. 


Alarm systems, etc. 


Institutional 


Data transfer 


Firefighter. try iniiiR. 




between bank 


etc. 




branches, etc. ' 





If a franchise authority wished to. develop par- 
ticular two-way services, specification of such ser- 
vices could enter the agreement with the franchisee 
in atdeast two ways. One way would be the simple 
requirement that such a service be available on com- 
pletion of the construction schedule (or as the 
system is turned on after each stage of construc- 
tion). Such a franchise clause would seem to be ap- 
propriate for consumer- or institutional-private ser- 
vices where the service specified has been tested 
operationally and where market experience or pro- 
jections would assure sufficient revenues to keep the 
two-way service from becoming a burden to the 
system or its subscribers. 

If a two-way system were required e.xclusively for 
government services {institutional-public), the 
capital cost of the two-way system also could be 
viewed as socially desirable for the community and 
treated as a cost of acquiring the privileges in a 
franchis - or as a direct cost to *he government. In 
either case, the potential public benefit of the ser- 
vice would still be weighed against the costs, 
wherever assessed, in determ'ining whether to in- 
clude the service in the franchise. 

The consumer-public category of two-way service 
presents special problems. In alarm communication, 
for example, the general public welfare is^nhanced 
and cost of government service reduced, if alarm 
communication is available through two-way cable. 
At the sam6 time the consumer realizes personal 
benefit. If the alarm communication service is man- 
dated by the government, the franchise or ordinance 
must contain the two-way provision. If the desire is 
only to make the service available to those citizens 
who wish it, then the qupstions of marketability, cost 
and general public benefit all weigh in the decision 
to require a iwo-way system. 

If investigation by the franchising authority iden- 
tifies general value and also seems lo indicate a 
desired consumf^r benefit, greater public welfare 
and/or increased government efficiency, writing a 
' two-way service clause into the franchise would be 



appropriate. On the other hand, in the absence of 
strong evidence of the benefits of a service, the fran- 
chise could stipulate a fipld test. This would provide 
an opportunity for both the operator, and the fran- 
chising authority to evaluate ftHj^benefit of the ser- 
vice witxhout the high cost of coft^leting a two-way 
system. Although many of the headend costs for a 
two-way system are fixed, distribution plants' in 
many sy«?tems have been built to accommodate a 
two-way retrofit. The necessary switching hard- 
ware within the distribution plant can -be addrd 
.afi3r construction. Thus such a field test would rc 
quire modification of only a part of the cable system. 
AlthoughVwiJ^niii"^-cost field test could nol provide 
^ random sltooiCof households or geographically 
dispersed institutional sites, the test area could be 
designed to provide an economically feasible repre- 
sentation of a potential universe of users. Such a 
field test has been written into the Syracuse. New 
York, franchise. Smoke alarms and ambulance and 
police call buttons will be tested in 1 .000 households. 
(39) The franchise appears to leave the ultimate 
decision to extend the service to the entire franchise 
territory to the franchising authority. (40) This is 
perhaps the best policy, since the franchisee will 
certainly provide a major input to the evaluation 
process. To be most cautious, an arbitration ar- 
rangement could be specified to resolve differences 
in interpretation of field test resnMs. _ 

If a franchise authority is reluctant to impose 
even an experimental field test on e cable fanchisee, 
it might include a **state-of-the-art'' clause in the 
ordinance or franchise agreement which would re- 
quire two-way service prior to the end of the fran- 
chise period. Criteria by which state-of-the-art 
• technology and service are judged may be hard to 
come by: however, the burden of establishing two- 
way cable technology as the state-of-the-art has 
been eased somewhat by the FCC'requirement that 
systems have two-way capacity. The FCC Rules sug- 
gest that two-way service is important and imminent 
enough to warrant system design to accommodate it. 
A practical demonstration of a two-way service in 
other systems should provide impetus for suggesting 
the activation of the existing capability. o 
It is possible to set forth conditions which would 
lead to implementation of two-way service. The 
. aggregation of a particular number of users for 
various types of t ^ro-way service would'be an impor- 
tant condition, hi aggregating users, the franchising 
authority may play b developmental role. This role 
could be partipularly important in broadband com- 
munication because operators may not. on their own 
initiative* • seek to develop applications of the 
technology which involve additional, and unique, 
public responsibility. 

( ■ 
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whether a franchising authority can require ac- 
' tivation of two-way capacity during the term of a 
franchise agreement, where activation^is. opposed 
by a cable system, varies from one jorisdictiort^ to 
another. It seems that if the ordinance or legislative 
action which authorizes the franchise includes a 
provision for anfendment of the franchise, the courts 
would support reasonable change. If the franchise 
agreement stands alone without adequate support- 
ing legislation, it may be looked upon as a contrac- 
tual' relationship and change may be mora difficult, 
absent franchisee concurrence^ 

Responsibilities for Local 
Government a 

y ' 

.T^wo-way cable is inherently a local service The 
services to be supplied by such a system may involve 
agencies of local government (e.g., fire and police 
departments), entities endowed 'with a public in- 
terest, such as educational institutions, or local 
"businesses. - • 

A local governinent will » have to assume some 
special burdens as it takes up the issue of cable 
development. As well as determining' the kind of 
specific services it requires, the cnmmunity-may find 
it in Ihe pubhc interest to e^co' .e development of 
community communication services that require ad- 
vanced technology, a function Similkr to the FCC 
responsibility 1o '*study new uses for radio, provide 
for experimental uses for frequenrins ?rn9 generally 
encourage the larger ana more effective use of radio 
in the public interest." (42) 

A unique responsibility for the local authority 
stems from the fact that in two-way cable, a variety 
of public and private sei vices may eventually com- 
pete for upstream spectrum space. How the spec- 
trum is allocated to these services is important to. all * 
users and potential users. Careful conservative 
allocation is more critical as new services are 
developed and users increase. 

At the present stage of devulopment of two-way 
cable, it is possible to make only a tentative appor^ 
tionment of spectrum to services. This initial alloca- 
tion can be flexible, particularly if the transmitting- 
receiving equipment remains in the hands of the 
cable system. While the cable system may be in the 
bes,t position to make the initial spectrum decisions 
in the developmental period, the franchising author- 
ity should reserve the opportunity to reviev 
spectrum plan and lease rates to protect c» 
public interest users (e.g., in firefighter training. 



alarm systems, electric >power system communica- 
tion J-.. This is particularly important as competition 
for up'Stream spectrum increases. .'^ 

Finally, the franchise authority and cable system 
must face the prq))lem of adding new capacity as in- 
itial upstrean. spectrum is fully utilized. This matter 
is complicated by the high capital cost of changing 
the split between downstream and upstream signals 
or addi' 'i another cable. In these circumstances, a 
cable monopohst might forestall the capital cost of 
adding capacity by controlling demand through the 
lease rate structure. . 

The major problem for local authority is how to 
represent the public interest. On the upstream spec- 
trum allocation and rate issues, perhaps the ap- 
propriate procedure is to exercise a right of ap- 
proval so that a mechanism exists for the franchis- 
ing authority to become informed of system develop- 
ment and to have the opportunity to express a judg- 
ment of public and user interest. 

The addition of some two-way cable services (e.g., 
point-to-point data transmission^^lectric power 
system communicaton) clearly establishes th6se 
cable services in a Somain which is generally en- 
compassed by the traditional concept of "public 
utility." In these areas, the state government may be 
of assistance to local authoritii^ in dealing* with 
some of the complexities of franchise supervision. 
Although^state governments Jiave no previous ex- 
perience in auch areas as spectrum allocation, ihisy 
may collect information as it becomes available and 
subsequently advise local authorities. ' 

Summary ^ 

In this discussion we have attempted to document 
the history of pubhc policy in two-way cable at 
federal and state levels and tb point otit where the' 
developing technology leave? that rudirnentary 
policy wanting^ \ , ^ 

Beyond estabfishing a clear meaning for two-way 
communication via cable, several important issues 
face franchising authowties; how to include two-way 
services in the agreement with* the franchi^jee, how 
to represent the pubhc interest in spectrum alloca- 
tion and how and when to oversee lease rates. At 
this stage of development policy-makers face the 
historical problem in the telecommunication field— 
the need to takes policy action while both technology 
and services are in developmental stages.. In this 
case the problem is significantly different bbcause it 
is primarily 16cal and must be addressed by each 
cnmmunity. \ ' 
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Project Goals 

The primary goals of this experiment were to, 
develop (1) a cost-feasible, functional two-way cable 
system for data return from the feeder system, and 
(2) to demonstrate applications of this technology in 
urban administration and social services. More 
specifically, we sought (3) to design and test an 
automated instructional system which would pro- 
vide regular f eedbsok, and still more specifically, (4) 
to implement a training system in the fire service 
that provides effective standardized instruction in 
an administratively efficient manner. 

The first three objectives were achieved. To some 
extent, the system developed in these experiments 
has already become a model on which other systems 
will be patterned. Warner Cable Corporation hopes 
to be able to adapt the automated, interactional in- 
structional system to the Columbus QUBE system. (1) . 
(See Appendix X-1) The Syracuse, New York, two- 
way alarm system will use hardware and software 
developed for Rockford. (2) (See Appendix X-l) 
TOCOM, Inc. is using some pf the Rockford concepts 
in its two-way systems and has employed one of the 
original Rockford two-way prpject staff members. 

Reports of the project have beemnade to national 
conventions of instructional communications 
technologists (3), computer specialists (4), 
firefighters (5), public power operators and 
engineers (6), associations of cable television 
operators in the United States and Canada (.7,8) and 
other groups. This is only the beginning-of necessary 
dinsemination activities, biit indicates an interest in 
the interface of telecommunications and computer 
technologies in various applications. 
' The fourth objective, to initiate a practical train- 
ing method in the fire seryiqe, and more generally to 
improve fire department communication, has ai^o 
been achieved to the extent that the limited pc 
exf)eriment experience indicates. 

Rockford Fire Department 

'The field staff for the project has been in reg' 
contact with the Rockford Fire Training Acad 
over the past three years. All four members o 
Academy staff have developed television produ hop 
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skills to a fairly high level. Their current work, in- 
dependent of project staff assistance, is competent 
and improving steadily. They are able to script in 
one- and two-way formats, make videotape on loca- 
tion and in the studio, edit and assemble segments 
and mix audio. Their preparation of instructional 
television materials includes the ability to state in- 
structional objectives clearly, and relate plans and 
scripts to those objectives. In addition to the 
Academy staff, three members of the Fire Depart-' 
ment headquarters have become capable television 
producers for general and instructional communica- 
tion purposes. 

The Rockford Fire Department has purchased - 
enough equipment to accomplish television produc- 
tion efficiently. The system, employs simple black 
and white television equipment which has required 
httle maintenance. The Training Academy personnel 
*have produced instructional videotapes using the 
two-way interactive system* that *was developed 
through tlwin^project. Several people in the depart- 
ment are now capable of following the Operations 
Manual which programs the computer to process the 
lessons. 

Since it is time-consuming to produce original 
materials for instructional purposes, the Training 
Academy personnel Qre converting existing instruc- 
tional materials to two-way videotapes. Academy 
personnel will systematically convert materials used 
in conjunction with a 200-hour Advanced Firefighter 
Training Course to the two-way training mode. This 
entails adding interiactive questions and quizzes to 
the training materials (slides, films, etc.] at ap- 
propriate points, videotaping on a three-quarter 
inch cassette and preparing the tape, for the two- 
way system. Six of these instructional programs had 
been made at this writing. 

During the experimental 12-lesson prefire plann- 
ing series, only four of the 10 Rockford fire stations 
were capable of receiving two-way television. Rock- 
ford Cablevision has now completed the conversion 
to two-way for all stations. 

The Rockford Fire Department uses the two-way 
cable system for its daily briefing, **Update,'' at 8:30 
a.m. and 4:15 p.m. When this system is completely 
installed, the character-generated information will 
go upstream from the Fire Department alarm office 
to the headend, and dovymstream from the headend 
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to the fire stations on cb- ".r.s) S. The briefings in- 
clude vital information - as hvdrant reports and 
street closings. The Firt- . * +me— freqiiemiv adds 
a short videotape preset . s^-^^^rinl information 
about hew programs, equipmen md procedures, 
clarifications ^f policies, etc. b:iice the rwo-way 
system became operationii for the experiment. 24 of 
these special briefings have b^-'en added to the 
regular daily "Update. Prevmis... these special 
briefings were presentee .n per={fn Deputv Chiefs 
to each of . the three shif:: a 1. 
presentations). Results a 
these programs compip^ed r 
reported in 1 able 11-1. 

In cooperation with (]iv 
Employment Opportunit Offir 
Department conducted ra 
pare applicants for the Fi: • 
test. One of these wnrxs- ^ 
television on the goverrm^ir 
people who were unai^ii*' 
public buildings. The l^c 
Officer made a prerat/^ti. 
r-*iestions received b * 
^ent individuals as <i 
od audience amon.^ Pt • --^ 
fire department p w 
^he Rockford Fi* 

/ 1 the Michigan r^ta> ' 

^ctor. produced a 
' tv.Oi; ran twice daily on 

.ot rt) rt^'^g Fire Preven liun 
ere printed in -^^^^ 

i^V<?f^%'^. . Program Guid* 

i leeisnber 1977. 1 ^ht i ich* 

n»J^rrr have been Ci^ltf 

F .^mmable Liquids ^ " 

p^vention Week Pt)? 

V ^n-on~the-Street 

• -.hristmasFireSafet-. 

Other Users 

The University o* Micnz^i. n > used th(j two-wav 
system to make in-r>ervic^ :roiU»^.sional riovelopm^ -tf 
materials available to te -n-^ n 14 public sc:hor.s 



lis (33 separate 
—vpj of the use of 
'.--ut./y l^^b: c^re 

... Rockford' Equal 
the Rockj -rd Fire 
.vo^k3hop^ to pre- 
*epT5^rtment civ service 
s cond-. :terl by 
^ cr.annc " r«»ach 
■ • ■ wniks rioi h in 
Fubj. . ' airs 
~ ~ ' en "^v f^r ed 
lie. ■ atv liif- 
;)P5 ad:i:a ^ 
ntf ^^sTeri it \r ■ ^ng 



't-. r— 'ior -^id 
pFf^'-ent^ ■ "^Ht 

n ,vt:tc)::^r. A--:iv.\eT 
uipers and the able 
'-im was run .uain 
:rams for th "(.^m- 
t: Safe Hand! ;)-; of 
^ff.y Upv'iaro"; "Fire 
nni T's"; 'iMre Safj?ty. 
\ew-." P< "i.s l-III: 
•p tslanri il. 
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in Rockfoni. The schools project ran from 8 a.m. to 4 
p.m. weekdays from September 1977 through May 
1978. The svstem functioned without major tech- 
nological -ifficulties tiroagn the entire period. 
Virtually no special sy^tnm maintenance was re- 
quired for the two-way ^:ommunication. 

S-A edishAmerican B^K^tl in Rockford, Michigan 
Staie University anr' Rockford Cablevision 
demonstrated the two system for continuing 
mfziiical education as Mu; first annual ^I^ealth in 
U^nerserved Rural A 
F(: ruarv 1978. spons 
he ■h. Education and \ 



^MURA] conference in 
shI! Jiy the Department of 

l»aie. 



~^)hleli-L. Sur '>f: "Update" Usage. 
Ronkfcrc Oeparlmenl 



,!i \--»*v the :irir 
imnsi -'v 
nout b *l! ■ 

fi ■ ■■kinn; 



tfinon oi pu^; ■■ 
ixV o almost -ivpr. 
..;»n about half ^r-- 



■ nortion of "Upciate". 



watch th(; printed messa^o 



,)motimP- 
spect of 
rifjSK prov: 
'-■m ember 
■j/o/o 1 \ 

17" n 



■nil. 



-: television program about somu 
ivitv- Below is a list of some of 
Kviiiirh program that you definitely 



Briefing System 
Hfration of Quint Apparatus 

Community Servii^.es Officpr 



• Dimart' 
-ns. 'Mpm 
?wi: . 
Tt ript; )i. ■ 
l\\ wulacturer 
A -snn Seminji 
U & A on Direr: 
Functions 
Chii?f*s I'pdati- 
Rerruit Program TTxlat^? 
Hvdrant Survey Pr .L-ram 
MSr Project 

P i pf Prevention V\ -H'k ( iontest 
Kin' Prevention W-^-V Plans 

Ilhnois Firefighters conference. Physical Fitness for 
- irfjfiuhters and SeU-Contained Breathing Apparatus 
Arthur Fielder. Conductor of the Boston Pops. Fire 
ifipartment Interview 



What is ■ no bnst time to run "l^pdate" 

-.-.'Vo 8:.30a.m. l9"/n 4:15 p.m. 



Ro/o 0th 3r 
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Letter to Char: »s Browhstein, Nati^oml SriiBnce 
Foundatipiu fron Vivian M. Horner. Viutf PVf«iiident, 
Warner QUBE. ^ Ry 18, 1978. 

72] Letter to Tom Jfciudwin, Michijjian Sfrtiti Umiversity. 
from D." Steivflfis McVoy, nresid^nit. Hroadhyand 
Technologies, ir^ October 4. ''j*^7. 

(5:, Thomas F. BaK^Wi, Robert! Yadon aid laynie W. 
Zenaty. **MicuvCMr. State ^Ltniv??rM/>^*Rw^ikfor(ri. Il- 
linois Two-Wr able Experiniunts^, f'jrefigJiler 
. Training." > pff^^er presented af the r>/vision of 
Telecommunicinions. Association for Hduicatiniiai 
Communicatinc=-s and Technok)gy. IP'^f Convent .on. 
Kansas City. Af* ril 20. 1978. 

(4) Jayne W. Zemnv Ndartm P. B^nDck. Jchn B V .Iciii- -i^ 
and Eric S. ?st5?fitt- "A Mi-iu^oraut. u»r ^oxlwarp 
System for "Ttv, ivav Cable Tfr • isiur* papujr 
presented at ^ xteefith r innpET' ^ Societv 
International u. -'^nr.;. S^^'^n r:i> nrisoj. M;irrh ' 
1978. 



nr Thomas F. b^aldwin. "Two- Way Communication for 
In-Station Training, of Firefighters." Metropolitan 
Division InteTnational Association of Fire Chiefs. 
1978 Converntion. Denver. September 26 end 27. 
1977.' 

rj Thonias F. Baldwin. *Two-Way Broadband Cable 
ii^ommunicatiDn and Power System Load Mange- 
ment." pape- presented to the American Public 
Power Association. Engineering and Operations 
Workshop. Sf i Francisco. March 2. 1978. 

(7 Martin P. Bi jck. -Robert E. Yadon and James B. 
wVright. "The Rockford Two-Way Cable Project: Ex- 
isting and Pr -rected Technology." paper presented 
it the 27th -.nnual I^onvention. National Cable 
Television As*5iK:iation. New Orleans. May 1. 1978., 

18 Robert E. Vadon. *Two*Way Technology 
Assessment am^ .Aprlications: the Rockford Pro- 
ject." paper pre>i>^nted at the 21st Annual Canadian 
Gable Televisio' Association. Montrea [une 1. 
15T78. 
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APPENDIX IV-1 



Task Analyses: 

High Rise Apartment Survey 
Industrial Complex Survey 
Formulation of tiie Pref ire Plan 



Task Analysis of Prefire Plan Survey for High-Rlse Building 



Contact owner or apartment manager and arrange fof appointment. 

Talk with owner or manager and explain that this is a prefire plan and not an inspection. Ascertain that 
difference is perceived. • . 

Arrive at building office to begin prefire plan survey. ' 

1 • * •: 

In The Office 

Obtain the basic information jieeded for the heading r.i the prefire plan survey-Name of buildmg. no. ' 
stories, type of occupancy, emergency tetephone nunvm^h. 

If blueprints are available, check blueprints for the f Al.nvinM information-Type of construr turn, clime 
sions of building, deadend corridors, location of exits. 
• Generally accompanied by manager, owner, oftheir r^M^resentative. begin siurveying first fi^ii::*. 

First Floor 

Determine if F.D. keys exfst. 

Check to see which doors F.D. key^ will operate. 

Check elevator for F.D. service key. 

Find out what type of fire alarm system building has. i . . ^ 

Locale annunciator panel and ascertain that it works. Make sure that all indications can be aecipnor 
by firefighters. . , . r r * 

Locate any utility shutoffs on the first floor and graphirally diagram their location for reference, a- 
Note any problems that might be encountered in trying to shiit off the utilities. 

Locate all. exists on first floor. Note their size and construction and see if they correspond to blu«pri :its 
Check the sprinkler system if^here is one.^Note its characteristics for later reference-Automati . ^^ 

" dry. no. of risers. 
Note if heat and/or smoke detectors are present. 

Note if firewalls are present and locate them for later reference. 

■ Note any other fire detector, control or extinguishing systems. 

Look at average apartment and see if it corresponds to blueprints. 

Ascertain if intercom or loud speaker system can be used for emergency communications.* 

Note any particular hazardous conditions that exist on first floor that would hamper fiiefighting o; 

tions. 

Locate any valuables that are stored on the first floor. 
Call elevator with F.D. service key. 
Ride elevator io top floor of building. 

Top Floor u r 

Check to s^e if sprinkler system extends to top floor. If so. n^e same characteristics as before. 

Locate the standpipes and diagram them for later use. * u 

^ With tape measure, find out distance f rom.standpipe to farthest point a fire hose will have to reach. 
\ down the distance. 

Check stairtowers for type of construction. ■ 

Find out if stairtowers are vented and how the vents can be opened. 

Check to see if stairtowers have fire doors. If so. note type of construction. 

List any utility or ventilation controls that exist on top floor. Ncrte how they operate. 

Note any particular hazards that exist on top floor. 

Climb stairs to roof of building. 

Roof 

, Examine all openings and vents in the roof and find (iut their origin and purpose. 
Note all ventilation shafts and theirmeans of operation. 

Note the construction of the roof and the materials used. ^ 
Unlock penthouse and check elevator controls. Note how elevator can be operated from pent.iouse. 
Check to see.ifpenthouse is vented. , 

Take stairs or elevator to av.^rass floor, , 
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A w^ e Floor 

L^eck general^ .uffrci-Bon on floor. See if it is the same as the blueprint. 
iNrte the mater - '^-^acin construction. 

^tote the tyiiRflii:dowrs£Eiid windows, their m;r-ierials and how they can be opened and shut. 

Cbeck locstior* niiuairnv shutoffs for indivic : floor. AscGrta:r! froir nuilding mana^t^r that they ar-vin 

iwe same locaHnrr:?!! alLfloors. 

3eck spn«i*=^"^^57em. Note same characteristics a:? boforo. 
5ade elBvat'o.' uidsment of building. 

/ 

LiicaHeasert T2na3fy shutoffs in basement and mafeie note of any pro ' !eiR ..at mav Ik- »?n('Ountered in getting 

rrixHSBL . ; iphi«innUv map their location for late, reference. ^ 
CiaHEK^tfte^iJiteci ''^Jjystem. Find out what rype it^s and important > *: • ^ > teristi. - 

Ngif^ the:S2nE!'.. ,j<-jioii of basement doors. Find nut if they will be i jcked nic ^ i:est Wc»y to get the'm 
Fine r -vwhai ^ nmrsd in basement. 

Niiar, dow^n nr v iDZsardous conditions caused ly the storage or loration w'rf ' - v e .uipment in the br. - 

^.□ca^'eth enTrrmsncv generator and note its ciiaract eristics. Find ou-i mtuti owe^s. ^ 
I »' eer. -rnr^^ to basement and find best access route ^o shutcf^s 
vr uase-r'i- iid go outside. 

T^hei A th. or any exposures that would be affected by a fire in tl- j^. i-rise. Diagram their location 

HiinHfll>»sci.picm.:; 

Lu " ' • •» PH' an.i'^ itandpipe connections. Diagram their locations. 
l..rtiGa<v» hyara" - and other water sources and diagram their locations 
.,v*tK:ffi5 exits ■,nttdeterr^ine best means for forcible entries. 
lSY>nt*i." buildr-^ has fire escape. 

Nnite any ha. , .ious conditions existing on outside of building that v. ;iu'.d hamper firefighting: List them 
ap'ddi^grair ations. 

^ .iasureoff «. ias in which fire vehicles can physically fit. 
V heck area f" " ^11 avenues of entrance and exit. 
■•^MCerifiin t :^;^" entire prefi re survey has been filled out. 
if'-ntirn to fir * station to bftgin prefire plan. 
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Task Analysis of Prefire Plan Survey for Industrial Suildin® 



Contact owner or supervisor and^^rmiiiEe for appointment. 

Talk with owner or supervisor anc • xplain that this is a prefire p. m and not an inspection A :^r-tair that 

the difference is perceived. 

Arrive at buildrnsTo begin prefirepTii-s5i survey. 

In The Office 

Obtain the baai nformation neeim ' -r the heading of the r-r-fire plan survey— Name of buuti^:-;:. no. of 
stories, type n > ^nupancy, emer^i^ ^lephone numbers. 

If blueprints arr- available, checi; for the following in: -^mation— Type of construction. .-j::ensions 
of buildings. ^end corridors. ^ri of exits, types oi perational hazards. (If no blirr-r- nts are 

available, che . □ see if any otheT ^vpr.i.hiiagram exists. Of -ii insurance companies will m^T^- record 
• of the - ite for .aUirmational purpo?^ 

Aca^'*jan\e.zz7L owner or his repr^^enta ^ begin surveying the building(s). 

First Floi^rc^^cxrBuilding 

Cherv t •<) M'»* a'hich door F.D. key.s ' -^nrt-o. 

Chp ittor • ^r F.D. service. 

pin^ . -at tvpe of alarm system bui ii.i^has. 

Lor- .lii nciator panel and asr-prtr th .it it works. Make sure that all indications can bu c u-iphered 
by . figh r-s. 

La aiv tility shutoffs on the fir'^t t itmr and graphically diagram their location for laler reference. 
No iiiv : 4ems that might be enc[' -nnrod in trying to shutoff the utilities. Check to see if all areas of 
th uildi'-' re serviced by the same iit >s. 

L( ^iea . its that exist on the flo< te their size and construction and see if they correspond to 
bi :^rint.s 

N At^r^speci noteof interior "bearir .ils and diagram their locations. 

\ spec note of any abandon. concealed shafts or underflow conveyors^ Look for any other 

^ h — rds th... c.xist beneath the floor 

Cuf:/ X theri5!rinkler system if thero Note its characteristics for later reference. Make special note 

c '^/ qree ' sprinkler head link and --.er it is suitable for hazard involved. 

ifanv- eat and/or smoke detcf •f>i ^ are present. 
N ... if any firewalls are present arJ ' lateihem for later reference, 
r rrr-anA/ other fire detector, contro. extinguishing systems. , 
--certain that firedoors work prop* i ly and mark down the ones that don't. 
Letemune if intercom or loud speai.u>r system can be used for emergency communications. 
N>jte any particularly hazardous w jrking areas and diagram their locations. ^ 

Make special note of hazardous storage conditions. Find out if proper equipment is available to neutralize 
' hazard. 

i^ocate any material on floor that is particularly valuable. 

Find out if aay additional water is available for firefighving purposes. If so. locate and chart. 

Note if any pieces of equipmen. are suspended ^rom the ceiling. Determine if they present a hazardous 

condition. 

Examine the ventilation system. Determine if it can be valuable for firefighting uses. 

Determine if there are any natural paths for a'fire to follow. 

Note the construction of floors, walls, ceilings, windows and doors. 

If there is an elevator, call it with key (if applicable) and ride it to next floor. If ^here is no elevator, take 
stairway to next floor. • ' ' " . ' 

Stairwell , 

Note construction materials. " 
. Note if stairwell is enclosed or open. Check to .see if it is vented. 

Find out if stairwell doors are normally open or closed. r. 



In Elevator ' 

Find out how door of elevator operates. 

Find out if elevator is open-shaft or closed-shaft. 

Note its type of construction. 

Locate elevator shutoffs and controls. 

Every Floor , 

Notff if floor is sprinklered. Mark down some characteristics as b^-fore. 
Locate standpipes and diaa^am them for later use. 

With tape.measure. find oZt distance from standpipe to farthest r^r^ni a fire hose \vi^' havii reach. 
List anyBtility or ventilation controls on floor and note how they cai?prate. 
Note all exits and fire escapes. 

Note the construction of floors, walls, windows and doors. 

Note "bearing" walls and their locations. * 

Notedf smoke and/or heat detectors are present. 

Note firewalls and locate them for later reference. 

IMote any other fire detection, control or extinguishing devices. 

Ascertain that firedoors work properly. Mark down ones that dan 

Note any particularly hazardous working areas and diagram th^M: . )cations. 

Make special nh^ of hazardous storage conditions. Find out if praner equipment is available to neutralize 

any pieces of equipment are suspended from ceiling. Df^*terr' ine if they present a hazardous condi- 

Examine the ventilation system. Determine if it can be used for 'rrefighting purposes. 
Determine if there are any na(ural paths for fire to follow. 

Roofs , 

Note construction of roof and materials used. 

'Examine all openings and vents. Find out their origins and purposes. 
Note ail ventilation shafts and thfeir means of operation. 
- If elevator penthouse is^pfesent. unlock it and check elevato- :ontrnir^. Note how elevat r can be opera.tad 
from penthouse. , 
Check to see if penthouse is vented. * ' ' 

Examineany physical construction or structures that exist on roof (water tanks, metal towers, etc.). 
Determine what role they would play in the event of a fire. 

Basement (In many Industrial plants which have no base»fients, th v: ^ characteristics 
apply to the first floors.) 

Locate any utility shutoffs and diagram their locations. 
Check the heating system. Find out its characteristics. 
Note the construction of floors, walls knd c&ilings. 

Find out which doors of basement are locked and the best way to enter basement. 

Find out what is stored in-basement and note any hazardous storage conditions. 

Note if basement is sprinklered. Look for same characteristics as before. :\ , 

Locate the emergency generator and note its characteristics. Find out what it powers. 

Find out what will neutralize any flammable or combustible materi^ii stored in basement. 

Make special note of "bearing" walls and diagram their locations. 

Note if heat and/or smoke detectors are present. 

Note any other fire detection. rontroh)r extingui.shing devices. 

Exit basement and go outside. 
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Perimeter 

Check the area few m) ^osures that would be affected by a fire in the industrial building. Diagram 
their location and riesct: qjtion. 

Locate PrV and standpra5«^^onnections» Diagram their locations. 
Locate hydrants amdcmiBsr water soui ces and diagram their locations. 

Locate exits andt feHguiiuma best means for forcible entries. . ' . 

Note any fire escap'Wi anr. where they lead to. 

Examine any stora^^E^tme that exist in area. Find out what is stored in them find the characteristics of 
the stored substanceti^craiiout which shutoffs control the flow of material to and from the tanks.. 
Note the constructaim: xm storage tank saddles. Determine if tliey will support tanks' weight in the event of 
a fire. 

Note the presencR-uf -weeds, grass or other natural structures in area which would give a fire a path to 
follow. 

Examine any outj^itde storage areas. Determine if they present a hazardous condition to firefighters and 
• . find out how to neantralizf.* any hazardous conditions that do isxist. 
Examine any othsr physical constructions that exist in^irea.and deternrne if they present hazards in the 
event of a fire. . 

Examine fence wfciiach may exist around ajea. Find out which gates F.D. keys operate. 
Measure off areas> in whioh fire vehicles can physically fit. 
Check area for alliavenues of entrance and exit. 

If supervisor hasaEppointed someone to meet F.D.. find out where he will be. , . 
Make any adjustments to diagrams of building and area taup-date them. 

"Ascertain that entire prefire survey has been filled out. . ' 

Return at dif feif toit lime of jday to see if exposures have changed. 
File prefire plarrat station. 



Task Analysis for Formulation of Prefire Plan from Prefire Plan Survey 

Analyze data on-prefire plan to ascertain that it is complete. i • 

If data is not complete, return to building to obtain supplementary data. 

^If iJ is uncertain that fire. vehicles can fit iji certain location?, return to building and physically position 
vehicles. . ' - • . • ^ 

Diagram aU floors and areas of building that contain information pertljieht to firefighters. tJse correct 
syinbols when diagramming shutoffs. connections and hazards. 
^ Diagram outside perimeter area. Include exposures, water supplies and any other structures or corinec-' 
.tions that would affect a firefighting situation. ' ^ . ' 

Develop initial response plan for vehicles based upon the most effective way to fight a fire in the subject 
building.* Plan contains numb6r and type of vehicles responding and written description of where they 
are to be positioned. ^ ^ 
Diagram vehicular positions onto chart of perimeterarea. 
• Send packet containing prefire plan survey, diagrams and initial response to individual fire companies. 



In The Cpmpany , ^ 

Extract material from prefire plan survey' that is pertinent to that particular company's role ip xhe 
response to a fire." ^ * 

File prefire plan survey at company level for use by officersto gain overall perspective of building. 
Develop'company-level profir§ plan that takes into account the company's expected role and alternate 
roles in fighting £l fire in th/3 subject building." 

File the cbmpany's prefire plan in location that is easily accessible. - ^ • 

Update plan evory six months. - ^ " ^ • 

•Response plan is based upon the following considerations. All carrv equftj weight in developing initial response: 1) Speed of entry to 
first /loor and securing of elevator. 2) Location of F.D. connections. 3) Freeing lanes of access and egress, 4) Mobility of special pieces 
' which talratime and additional effort to move once committed, and 5) Best peifepectives of all sides of a building. 

* » . "NormaHy done by company officers v.-jth input from ofher members of company. * . 
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BUILDING SURVEY REPORT 
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GEMERAL IWFORiViATlOW 

NAME ^ NO. OF STOEliE 

ADDRESS - 



OCCUPANCY 



E.D. KEY AVAILABLE? 
WHICH DOOR? 



WHERE AVAILABLE? 



EMERGENCY TELEPHONE NOS. 



BLUEPRINT LOCATION 



FIRE PROTECTION EQUIPMENT 
AUTOMATIC SPRINKLERS 

WET_ 



0«iJJGE 



^ik^KLER CONTROLS 



P.I.V/s 



NO. OF^RISERS LOCATION 



F.D. CONNECTIONS 



r 



AUTOMATIC CHEMICAL SPRINKLERS 
TYPE 



DELUGE APPLICATION LOCAL APPLICATION 

LOCATION - 
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FIRE PUMPS 

TYPE — ; — 

POWER: DEPENDENT OPERATION: MANUAL 

INDCPENDENT ___ AUTOMATIC 

LOCATION ' — 

PERIMETER STRUCTURES 

STANDPIPES i — _ '- — 

» . — ' ' ' i 

HOSE CONNECTIONS — 

F.D. CONNECTIONS __ ^ 

HYDRANT LOCATIONS AND MAIN SIZES _ : 



OTHER WATER SUPPLIES- ^ — 

■ FIRE ALARM SYSTEM 

LOCAL SUPERVISED ^ 

ANNUNCIATOR PANEL LOCATION 
SYSTEM COVERAGE _ — — — 

BUILDING CONSTRUCTION 
^ ^ GENERAL BUILDING DESCRIPTION ___ 

APPROX. SIZE OF Ground floor _ 

so. FOOTAGE __ — 

interior CONSTRUCTION — _ 
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ROOF 

TYPE. 

DESCRIPTION 



FLOOR 

c 



WINDOWS 

TYPE ______ 

TYPE OF GLASS 
INTERIOR DOORS . 



EXTERIOR DOORS ^ 

OVERHEAD DOORS 
BASEMENT DOORS 

FIRE ESCAPES i 

BASEMENT 
ITILITIES - SHUTOFFS 

ELECTRICAiL . ' ' 



GAS 



AIR CONDtTIONING AND VENTILATION 



DOMESTIC WATER 
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HEATING SYSTEM 

TYPE.^ — 



LOCATION 



EMERGENCY POWER 



VENTILATION AND FO RCIBLE ENTRY 
POSSIBLE POINTS OF VENTILATION 



POSSIBLE POINTS OF FORCIBLE ENTRY 



VERTICAL STRUCTURES 
STAII^WAY / TOWER NO. 1 
DESCRIPTION f - — - 
LO CATION - 



FIRE DOORS? 



VENTED? 



STAIRWAY / TOWER NO. 2 

DESCRIPTION — 

LOCATION „■ • .' / • , ■ 



FIRE DOORS? 



VENTED? 



STAihWAY / TOWER NO. 3 

description 

location;— 



FIRE DOORS? . 
ELEVATOR NO. 1 

L6CATI0N^ 

>TYPE 



VENTED? 
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S^UTOFFS 



FLOORS SERVICED 



FLOORS serviced; 



FLOORS SERVICED 



F.D. SERVICE? 

FLOORS SERVICED 
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. ELEVATOR NO. 2 

LOCATION 

TYPE • 

SHUTOFFS 

ELEVATOR NO. 3 
LOCATION__ 
TYPE ^ 
SHUTOFFS 

OTHER SHAFTS, DUCTS AND VERTICAL STRUCTURES 



eOMIVIUNICATIONS 
PROBLEMS __ 

INTERNAL 
lESCUE 

' LOCATION OF HANDICAPPED AND BEDRIDDEN 



PRESSURIZED STRUCTURES 

ISSIBLE PROBLEMS IN RESCUE ATTEMPTS 

DEADEND CORRIDORS 



LIMITED ACCESS/INACCESSIBLE AREAS 



. 5 

F.D. SERVICE? ■ 

FLOORS SERVICED 



F.D. SERVICE? ' 

FLOORS SERVICED ______! 



ymvAGE 

LOCATION OF VALUABLES 
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OTHER SIGIMiFICANT AREAS:. 

. . . • . " . > 

_ ' " ' '' • n 

lAZARPOUa IVIATERiALS 
NAME. DESCRIPTION LOCATION IMPORTANT INFO. 



SPECIAL EXTINGUISHING INl^TRUC^/IONS 



>ERIMETER SURVEY 
EXPOSURES 

CONSTRUCTION 



DIR. 



DIST. 



•1 • 

L 



COMBUSTIBLE MATERIALS 



GROUND OBSTRUCTIONS 

FENCES OR WALLS _ 

PARKED CARS _ _ 

OTHER 



HEIGHT 



\ 
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OVEUIEAD OBSTRUCTIO;yS 
WMES 



S 



QONNMON WALL STRUCTURES 



riEiyERAL FiREFIGHTiNG !NFOI?MATION 
FIRE FLOW __ _ 



LADDERING INFORMATldN 



HOSE INFORMATION 



ikDDMOtilAL COa^iV!iENTS 
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NAME AND ADDRESS 



INITIAL REACTION HAZARDS 



HYDRANTS. 



F.D, CONNECTIONS, 
ADDITIONAL 



RESCUE 
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SURVEY REPOiRT REVISION 

DATE. 

BUILDING NAME ' ' 

ADDRES S ' " 

HEADING -: 

SUB-HEADING__ ■ 

REVISION : .. 



HEADING 

SUB- HEADING 
REVISION^ 



= HEADING 

SUB-HEADING 
REVISIO N 



HEADING 

y SUB-HEADING 
REVISION . 



HEADING. 
SUB-HEADING 
REVISION • 
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EXTRACT OF PREFIRE PLAN jSURVEY FORM 

PERIMETER SURVEY - • 

EXPOSURES Type ' Dir. Mst. ' Height 



1. 


r 






2. 








3. 








4. 








5. 









COMBUSTIBLE MATERIALS 



• GROUND OBSTRUCTIONS 
FENCES PR WALLS 

% 

PARKED CARS 



OTHER 



OVERHEAD OBSTRUCTIONS 
WIRE S 

TREES ' 



OTHE R < ■ . 

■ ' . . >" 

- ADJOINING STRUCTURES ' ' — 
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1 

< GENERAL FlPFPTRHTING INFORMATION 
FIRE FLOW • 



LADDERING INFORMATION_ 



HOSE INFORMATION 



ADDITIONAL COMMENTS 



J 
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Preliminary Behavioral Objectives: 
"Perimeter Survey" 
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PRELIMINARY BEHAVIORAL OBJECTIVES: VIDEO TAPE #7 

1. -)' The learner will identify specific things on the perimeter of a selected 

building. . 

A. ) Exposures 

B. ) Overhead Obstructions 

C. ) Ground Obstructions 

D. ) Adjoining Structures 

C.) Combustible Material , 

2. ) The learner will compile into finished pref ire plans, infonnation about: 

, A.) Perimeter Inspection ' • 

b/) .Fire Flow 
C.) Laddering Information 
' D. ) Hose Information , . 

3. ) The learner will Jiagram the perimeter area of a selected building. 

4. ) The learner will interpret diagrams representing the perimeter area of a 

selected building. ' 
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Cbmments on Pretest for Lesson #7 




mt of Telecommunication, Michigan State University, 322 Union BIdg,, E, Liansing, Ml 48824 (517) 355-6556 




May 1.8, 1976 

To: Pachuta and Sheridan 

From: GreenBerg and Stoyanoff 

Re: Coiranents on Pre-test for Video Tape //7 



The statement of the objectives appears now to fairly well represent 
what all of us wish to express in such statements. My comments on them are 
* here a matter of ^diting than of substance. 

' Behavioral Objective //l: I think that for clarity it should read "The 
learner will identify the following on the perimeter of ,a selected building." 

' Behavioral Objective #2: The words in 2C and 2D, "information," should- 
' be deleted because that same word appears in the stem of that behavioral objec- 
tive.. Perhaps it should be hoses rather than hose. 

Behavioral :0b jective #4: It is the only one which is^ substanti^rely^^unclear 
to me. I think the objective* must indicate what, it is that the learner "will 
interpret." It is too diffuse in its present form inasmuch as, it does not 
specify the area and kinds of interpretation which you wish the learner, to make 
from those diagrams. Take another crack at stating explicitly what that objec- 
tive is designed to do. ' • ^ 



Qa the pre-test itself , after Item 6,' the 
quite awkv^ard. Perhaps it could say something 
pre-fire plans, different kinds of information 
categories.- Here are four categories in which 
•For each of questions 7 thru 1], choose one of 
cate where, you think the information would be f 
with that particular alternative but there ough 
instructions than what is now found oa the pre- 
the word label. is misspelled. 



statement of instructions is 
like this: "On your finished 
would be located under different 
information might be. placed, 
these four categories to indi- 
ound." You' might want to play 
t to be a clearer statement of 
test. Dn Page 2 under Figure 1, 



At some point, you might wish to -consider how equivalently difficult pre- 
test items are for different behavioral Objectives, For example, although 
there are twelve responses available for Behavioral Objective //4, they are all 
open-ended and they are primarily interdependent. That strikes me ^asva much 
more difficult pre-test - series than would be the kinds of items which test 
some of the other objectives, for example, Objective IC. The reason for raising 
this question is that if we are to analyze the pre-test data in order to determine 

Michigan State University. T. Baldwin. B. Greenberg. T; Mulh. M. Block. J. Eulenberg. K. Gustafson. 

MSU Rockford Field Office: J. Pachuta. Field Director. M. Sheridan. Executive Producer. 

Rockford Fire Departnwnt: J. Cragan. Chief. P. Patton. D. Bresster. R. Ouist, Deputy Chiefs. 

dity of .Rockford: Hon. R. McGaw. Mayor. Cable Commission: Aldermen J. Gustitus. Ch., M. O'Neal, L. Shervey: 

Rockford Cablevision, Inc: J. Thomas. Mgr. of Operations. J. Wright. Electronic Systems Mgr. D. Deyo. Program Dir. 
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Pachuta ^ Sheridan 
May 18, .1976 
Vage 2 



the priority with which soiiie content should be dealt with in the program itself, 
then it is essential that the pre-test be equivalently hard or equivalently 
easy across the seiveral behavioral objectives. That is, if there are differen- 
tial scores from firemen on the pre-test, they should represent differences in 
prior knowledge rather than differences in the severity with which we, test 
dif ferent/kihds of knowledge . % . 

*{•■■. 

.rgk . ■ . 
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Revised Behavioral Objectives: 
Lesson #7 
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PRELIMINARY BEHAVIORAL OBJECTIVES: VIDEO TAPE #7 (REVISED) . 

i.) . The learner will identify the following orr the perimeter of a selected 
building^ 

A. ) Exposures 

B. ) Overhead Obstructions 

C. ) Ground Obstruc;-ions 

- D.) Adjoining Structures 
C.) Combustible Material 



' 2.) The learner will compile into finished prefire plans, information about: 

A. ) Per,imeter Inspection 

B. ) Fire Flow 

Q.) Ladderinn • . / 

D.) Hoses • 

. 3.) The learner will diagram the perimeter area of a selected building. 

4.).' The learner will interpret diagrams whi^ch give the followingjnformation about 
structures in the perimeter area of a selected building, 

A. ) Description ^ 

B. ) Direction ' - 

C. ) Distance. 

b.) Height ' 
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APPENDIX IV-7 



Revised Pretest 
Lesson #7 
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PRETEST - VIDEO TAPE #7 

BRIEFLY DESCRIBE THE FOLLOWING:* 

1. ') Combustible Materials^ 

2. ) Overhead Obstructions ^ 

3. ) Exposu^res , 

4. ) Fire Flow ' 



5. ) Adjoining Structures_ 

6. ) Gro,und Obstructions 



ON YOUR FINISHED PREFIRE PLANS, DIFFERENT KINDS OF INFORfWION WOULD BE ^ 
FOUND UNDER DIFFERENT HEADINGS. HERE ARE FOUR CHOICES OF HEARINGS UNDER WHICH 
INFORMATION MIGHT BE PLACED. FOR EACH OF QUESTIONS #7 THRU #11 , CHOOSE' ONE OF 
THE FOUR HEADINGS TO INDICATE WHERE YOU THINK THE INFORMATION WOULD BE FOUND. 
(CHOICES MAY BE USED MORE THAN ONCE) * ' 

The choices are: 



A. Hose Information 

B. Ladderi^nq Information 

C. Perimeter Inspection 

D. Fire Flow 



_^7.) Information on building overhangs. 

_80. Information on hard-packed surfaces. 

_ 9. ) Information on the capacity of the public water supply. 

JO,) Information on any special nozzles that may be needed. 

Jl.) Information on quantities of parked cars in the area. 



12.) Name two things you should look for when surveying a, structure that adjoins a 
building which you are prefire planning. 
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FIGURE I.- " 

YOU ARE DRAwVnG A PERIMETER DIAGRAM FOR THE "HI-GLOW" MANUFACTURING COMPANY. 
IN FIGURE I., DRAW AND LABEL THE THINGS D&SCRIBED BELOW. 

13. ) A vacant lot bordering Hi-Glow to the south. 

14. ) A fire hydrant on <the northeasT corner oi^ Second and Washington. ,. 

15. ) A 100' X 100' one-story building restaurant on the southwest corner of 

First and Adams. - • 

16..) A parking lot on'the north^ side of the Hi-Glow .BuiTding. ' 

17. ) A four-story warehouse taking up the entire block directly north of Hi-Glow. 

18. ) A cistern' located 150' east of Hi-Glow. ■ , - 

19. ) Name two ground obstructions that could interfere with firefighting operations 
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■ \ . FIGURE II . 

FIGURE II IS A SIMULATED PERIMETER DIAGRAM FOR "ACE., MANUFACTURING' 
■ ANSWER THE FOLLOWING QUESTIONS ABOUT THE DIAGRAM. 

FILL IN THE BLANKS WITH .THE CORRECT ANSWERS: ,; 

' 20") The' most dangerous' exposure hazard is . 



21.) A possible ground obstruction could be caused by_ 



22') A possible overhead obstruction could be caused by_ 



. . IN THE SPACES BELOW, FILL IN *THE REQUESTED INFORMATION ABOUT THE THREE 
MOST DANGEROUS EXPOSURE HAZARDS: 



23. ) Description 



2. 



3. 



Direction 



Distance 



Height 
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FILL IN THE. BLANKS WITH THE LETTERS THAT' INDICATE THE CORRECT ANSWERS: 

24.) In the perimeter inspection part of your prefire plan survey form. 
■ • " information pertaining to a nearby overgrown grassy lot would 
be included under " \ ' ' 

A. Ground Obstacles v) 

B. Adjoining Structural . 
• C. .Combustible Ha ten als 

D. Exposures C • , 

\ 25.) Fire flow testing should be . ' . - -, - j 

. A. done at the same time as the prefire plan survey and 

included in the survey information. 

B. ' done separately and the information included in the prefire 
' plan survey information. 

C. done separately and the information kept separate from 
• the prefire plan survey information. 

D: done at 'the same time" as the prefire plan survey, but the, 
information- l<ept separate 

. 26 ) Exposures which have priority, in firefighting efforts hkve 

' A. -a great deal of explosive material in storage. 

' ~ B. possible trapped or endangered people present. 

C. possible paths by which the fire- could spread. 

D. a great quantity of hazardous material in use. 

27.) Under "Laddering Information" on your finished prefire plans, you'll 
give the least amount of space to 

A. portable ground ladders. 

B. aeria^l ladders. . 

C. sn£)rkel rig placement. 
ID. hicird-packed surfaces. 

/ 

B 28.) Name two overhead obstructions that could interfere with firefighting operations. 

2) 



1.. 
2. 



F 29 ) Name three thTng^ that could be classified as combustible material which might 

gj.' ' 'be located on the perimeter of the building you are surveying. 



1. 



FILL IN THE BLANK WITH THE CORRECT 'ANSWER: 



a . 

c. 



30 ) On your prefire plan survey, you have found that your ^^na adders will have 
30.; un yo""^ P ^ operatina at their normal angle. This- means that a 75 aerial 
■ .Udde? w 11 be able^o r^ach .stories in the building you,are 



a I surveying. . 

er|c . : ■ m -I 
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PLACE A CHECK MARK-IN THE BLANKS IN FKONf OK THE CHOICES WHICH BEST ANSWER 
THE QUESTIONS. (YOU MAY CttECK MORE THAN QNE BLANK) 

31.) Which of the 'following categor-ies of information would be inserted in the 
space marked "Hose Information" on the prefire plan survey? 

Fire Flow' 

Special couplings 

^ Hydrant locations 

' ' ^ ■ ^ Foam additives needed 

. . Length of lay 



Overall, how much of the information asked of you did you think you 



Most of it 
Some of it 
Not much of it 
Very little of it 



How much of the information asked of you do you think was important 
you to c know? 



Most of it 
Some of it 



^ Not much of it 
Very little of. it 



How much of this information did you know at one time, but^jTa);e for 



Most of it ' 
Some of it 
Not much of it 
Very little of it 



W hard would' it be fbr yoti to find out the things you didn't knov 



Very hard 
Pretty hard 
Not very hard 
Not hard at all 



If you knew all of this, do you think it woOld make you a better fi 



Definitely would 
Probably would 
Probably wouldn't 
Definitely wouldn't' 



How were the questions wordod?^ 



Very clearly ^ 
Most were cVear 
About half were clear 
Most were confusing 
Very confused 
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Results of Pretest #7 
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3 aune 1976 

TO: Baldwin, Greenberg and Stoyanoff 

FROM: Paehuta . 

RE: Results of Pretest #7- 



- The revised pretest for video tape #7 was given at Rockford Fire Station #7, 
on the 24th and 25th of f^ay and the 1st of June. A total of 12 men from three 
shifts took the test. The revised pretest is attached to this memo. 

> • 

Below is a list of the scores and thetr' associated statistics. The test 
contained 3.1 questions and a total of 49 points, Percentages reflect the number 
correct over 49. 



90% 
88% 
8^% 
82% 



76% 
67% 
) 65% 
63% 



63% 
47% 
35% 
33% 



Mean 
Median 
Variance 
Stan. Dev. 



65.9 
66 
531.07 
23.05 



The following objectives are revision #2 of the preliminary objectives" that 
were stated in the memo of 10 May. Several changes suggested by Greenberg and 
Stoyanoff have been incorporated. 

B.O. #1 The learner will identify the following on, the perimeter of a selected 
building. 

A. ) Exposures 

B. ) Overhead Obstructions 

C. . ) Ground Obstructions 

D. ) ^Adjoining Structures 

E. ) Combustible Material 



Questions Tes^ting Obj. lA 

Scores 

Total' Score 

Questions Testing Obj. IB 

Scores; 

To'tal Score 



ERIC 



■ #3.' 
10 

29/36 = 81% 
. #2.. 
9 

37/48 = 77% 
137 -^"^P 



#20. 
11 

#22. 
■ 10 



#26. 
8 

#28 (2) 
18/24 



■ ) 
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. Questions Testing Obj. IC #6. #19(2). #21. . . 

Scores . 7 15/24 8 ' 

Total Score 30/48 = 63% > 

.' Questions Testing Obj. ID #5. #12(2) 

Scores 9 19/24 , 

- . . • - Total Score. 28/36=78% 

Questions Testing bbj. IE #1. #29(3) 

Scores 12 24/36 ' 

total Score 36/48 = 75% 

This objective dealt with identifying the things which comprise" a basic 
"visual inspection of the perimeter of a building. 'Al I of the men did well in 
answering the questions for this objective. The Rockford Fire Department has done 
quite a bit o^f perimeter inspections in the past and this realm is a known quantity 
to the firefighters. 

The combustible materials that were referred to in objective IE. differ from 
the more technical definition that was asked for in pretest #6. In that pretest, 
we were concerned' with the difference between combustible and flammable materia-l.' 
Here, we were concerned with material on the perimeter of a building that could 
easily catch fire. At the beginning of the pretest, the men were informed that all 
of the questions referred to a "perimeter inspection" and the answers reflected this 
train of thought. . . 

The lowest score of the five parts in the objective was from part C.. The men 
had difficulty defining and identifying ground obstructions more from omitting key 
parts of the definition than from an igriorance of what was asked for.' For instance, 
one man answered question #6 by saying "anything that gets in the way of firefighters," 
while another man said simply "fences." OnlV one man expressed a complete igncr'<nce 
of the subject. He left the question blank. 

On the whole, it seems that this objectiye does not need to be stressed in the 
final video tape. The terms will be presented once and defined briefly. Because al.T 
of 'the men display^a^great deal of knowledge in this area, this should .be suff-icient. 

Since the survey form^itself makes a distinction between overhead obstacles and 
ground obstacles, the differences should be stressed and made, into an interactive 
point in the segment dealing with this obje^etive. 

Ques. #6 and Ques. #21 will be used as a basis *1n forming an interactive item. 

The revised objective is: 

Rev. B.O. #1 Given the perimeter of a selected building, the learner will identify 

^ obstructions, structures and materials that affect firefighting 
techniques. 

Er|c • <38 iJi; • • . - 
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B.O. #2 The. 1 earner Will compi le into finished prefire plans, information about: 

A. ) Perirhetar Inspection 

B. ) Fire Flow . , . ■ 

«'--•■ C.) Laddering , ^ 

D. ) Hoses 

■ ■ " ■> I ■ ' ■ ' 

• Questions Testing 'Obj. 2A #7. #11. #24. 

Scores . ' 4 12 1 

Total Score 17/36 = 



Questions Testing Obj. 2B #4. ■ #9. #25. 

, Scores : 6 8 8 

Total Score 22/36 =611 

,. Questions Testing Obj. 2C #8. #27. #30. 

Scores 2 5 7 

Total Score 14/36 = 39% i 

Questions Testing Obj. 2D #10. #31 (3) . 

Scores TO ^8/36 

Total Score' 28/48 =581 

This objective scored much lower, than objective #1 . The problem, in general , 
was the lack of a formal scheme for ordering the information. In the past, all 
structures and materials noted on the perimeter of the building being surveyed were 
simply grouped together under "perimeter inspection." In the pretest, we asked the 
men to distinguish separate headings underwhich appropriate information would fit. 

Questions #7 thru #11 deserve special note. Although the questions were similar 
in nature and used the same four, options, the scores varied from a high of 2 1#IU 
to a low of two (#8). Most of the men who answered the questions incorrectly, chose 
to include the information asked for under "perimeter inspection" instead of another 
•heading. This, again, shows a reliance on the term "perimeter inspection as a 
catch-all . 

Information on fire flow will be included in the prefire plan. The testing will 
be done separately using specialized techniques. Only half of the men could correctly 
define fire floyy (ques. #4), so the definition should be included in. the final video 
tape. The actual mechanics of fire flow testing are taught .in the department, via the 
Training Academy. / , 

From the type of responses received, there is a strong indication that the^final 
video tape should stress the type of information which should be placed under Hose 
information" and "Laddering Information" on the survey form. The men seemed to be 
confused about these two headings. 

9^-' :. 139 . • 
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Ques> #7 » Quei. #8 , and Ques> #24 will be used in forming interactive items. 

The pretest objective seems to be appropriate for the subject matter and. was 
not changied. 

Rev. B.O. #2 The learner will compile into finished prefire plans, information 
about: . . ^* 

A. ) Perimeter Inspection 

B. ) Fire Flow 

C. ) Laddering 

D. ) Hoses 

B.O. #3 The learner will diagram the perimeter area of a selected building. 

Questions Testing Obj. 3 #13. #14.. #15. #16. #^7. #18. 

Scores 8 10 6 7 8.6^ 

Total Score 45/72 = 63% = " 

The scores for the questions dealing with this objective wer^^^irly constant 
forj all items. . In the past* the Rockford Fire Department has used maps to aid the 
men in finding out information about a building. The firefighters are familiar witl- 
the layout of a map and how to Use it. Many of the stations/have drawn quite a few 
diagrams of their bv/n to aid them in finding basic fire department connections. 

For the most part, an individual man either answered all of the questions 
correctly or missed them all. Two of the men skipped this section and didn't answer 
ia.ny of the questions. . This seems to indicate that there is a wide variance in the 
amount of knowledge about this objective. Some of the menhave no trouble at all 
drawing maps while others won't even attempt to do it. ; 

For our purposes, it is important to standardiz:: a 'system which . all of the 
firefighters can use in drawing diagrams. 

Ques. i#13- thru #18 will be used to formulate several interactive items. 

The objective, as it was written, in the pretest, is appropriate. 

Rev. B.O. #3 The learner will diagram the perimeter area of a selected building. 

' ■ . ■ *, ■ * • 

B.O. #4 The learner will interpret diagrams which '.give the following information 
V about obstructions, structures and materials in the perimeter area of 
a selected building. 

A. ) Description 

B. ) Direction 

C. ) Distance ^ 

D. ) Height 

Questions Testing Obj. 4A . #23. (3) [Description] 
Score i • 25/36 ' \ ■ ■ 

Q Total Score ' 25/36 = esft'^i 
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Questions Testing' Obj. 4B #23. (3) [Direction] 

■ . r ■ ■ ■ " 

Score 25/36 

Total Score . 25/36 = 69?^ 

Questions Testing Obj. 4C #23. (3) [Distance] 

Scope 22/36 

.Total Score' 22/3°6 = 6]! „ 

Questions Testing Obj-. 4D #23. (3) [Height] 

Score 25/36 

Total Score '25/36 =69% ^ , 

This objective is closely associated with objective #3 and similar patterns 
emerged. Either a man answered all of the question correctly or he missed it 
entirely.: Three men skipped the question altogether. 

Although the question asked for, in effect, a "rank ordering" of the exposure 
hazards, the men were given credit if they simply identified four exposures and 
included the proper informeition about them. This was done because our advisors 
differed among themselves as to what would be "most hazardous." 

Although the scores for this objective approach our cutoff point of "70%", 
questions shou^ld be included in the video tape which stress the standardized method 
we are initiating in the use of diagrams. 

Ques. #23 will be used to form an interactive item. ' ^ 

Again, the objective appears to be a good one and will remain' the same for 
scripting purposes. 

Rev. B.O. #4 The learner will interpret diagrams which give the following information 
about obstructions, structures and materials in the perimeter of a 
selected building: 

A. ) Description . { 

B. ) Direction 

C. ) Distance 
• • , D.) Height 

In general, this pretest was easier for the men than any of the-others in the 
series, j Althoughithe men have not used a survey form such as the one we are instituting 
in the video tapes, they currently obtain diagrams of important buildings and go over 
them in the station houses. They are, therefore,, familiar, with maps and the.terms 
associated with the perimeter of a building. 

The emphasis in the video tape, wil 1 be the "standardization" of prefire plan ^ 
diagrams so tha.t all of the stations in Rockford produce maps which are easily understood. 
This is something that is not currently being done. . ■ ' 
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Since this is the last of our "foundation" tapes, a review of tapes #2 thru #6 ^ 
will be inserted into this program. The next four tapes (#8 thru #11) take the 
firefighters on prefire plan surveys and simulate fire scenes. Those tapes can bette 
be used to experiment with .the computer capabilities. In scripting this tape, it wil 
be viewed as the last of ^a "series". For marketing purposes, the programs to this 
point are complete without computer interaction. 

Attached to this memO'is. a'composite look at the affective items. The responses 
are similar to the ones received on previous pretests. 



Overall , how much of the information asked of you did you think you knew? 

0 Most of it 

7 Some of it 

4 Not much of it . , 

1 Very little of it 

How much of the information asked of you do you think was important .for 
you to know? 

11 Most of it 

1 Some of it 

Q Not much of it . 

0 Very little of it ^ 

How much of this information did yoti know at one time, but have forgotten? . 

e ■ 

; 2 Most of it 
7 Some of it 

' ■ 3 Not much of it . - 

0 Very little of it ' 

Hov; hard would it be for you to find out the things you didn't know? 

0 Very hard 

1 Pretty hard 

7 Not very hard 

4 Not hard at all . 

If you knew all of this, do you think it would make you a better firefighter? 

7 Definitely would 

5 Probably would 

0 Probably v/ouldn't ^ ' . ■ ' 

1 Definitely wouldn't 



How were the questions worded? 

Very clearly 
Most were clear 
About half were clear 
Most were confusing 
Very confused 



\ ... 

.J 



6 
0 
0 
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Second Revision 

i 

Behavioral Objectives for Lesson #7 
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BEHAVIORAL OBJECTIVES: VIDEO TAPE #7 - 

' ' ^ ' ' ■ ' \ 

B.O. #7-1 : Given the perimeter of a selected building, the learner will 

identify obstructions, structures and materials that affect 
! firefighting techniques. 

B.O. #7-2 The learner will compile into finished prefire plans, informa- 
tion about: 

A. ). Perimeter Survey 

B. ) Fire Flow 
/) Laddering 

D. ) Hoses 
i " . ■ 

B.O, #7-3 The learner will diagram the perimeter area of a 'selected building. 

B.O. #7-4 The learner will interpret diagrams which give^the following, 

information about obstructions, -structures and materials in the 
perimeter area of a selected building. 

A. ) Description 

B. ) Direction 

C. ) Distance 

D. ). Height 



i 4C 
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Initial Outline: Lesson #7 
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OUTLINE: VIDEO TAPE #7 

I. SEGMENT 49 Introduction to Perimeter Survey 

A. Film clip of building perimeter 

B. Question : When to do Perimeter Survey 

C. Reasons for doing perimetep survey after" building survey 
. *^ D. Review of Fire Protection tqui p. Perimeter Structures 

1. Question : Identify PIV Symbol 

.2. Question : Identify Roof Tank Symbol 

3. Question : Identify Hydrant Symbol 

4. Question : Identify F.D. Connections Symbol 
H. SEGMENT 50,- Exposures 

A. Historical Sequence - Chicago Tribune 

B. "Exposures" on the survey form 

C. Question : Identify Hazardous Exposure 

D. Filling in the survey form, for "Exposures" 

1. Warehouse \ 

2. Abantloned Buildings 

'III. SEGMENT 51 - Combustible Material and Obstructions 
A. Combustible Material • , 

1. Film clip of grass fire 

2. Question : Def. of Combustible Material 

■ 3. Combustible Material in relation to Perimetelr Survey 

Bi Ground Obstructions 

1. Survey form information 

2. Question : Identify Ground Obstruction ' 
C. Overhead Obstructions ' . 

. D. Godfrey Sequence , 



SEGMENT 52 - Adjoining Structures • ' . 

A. Examples of adjoining structures 

B. Question : Identify Survey form Heading 
SEGMENT 53 - Perimeter Diagrams 

A. ' No new symbols for perimeter diagrams 

B. "Label" everything 

C. Use of graph paper ^o draw diagram 

D. Question : Identify Correct Diagram 

E. Question : Identify Distance 

F. Que'stion : Identify Direction 
SEGMENT 54 - Generar Firef ighting Information 

A. Film clip of fire 

B. - Fire Flow 

. 1 . Definition 

2\ Survey form-^entry 

C. ' Laddering Information 

1 • Examples 
■ ^ 2. Survey form entry 

D. Hose Information 

1. Examples 

Survey form entry 

E. Additional Comments 

. " il • Examples 

' ' C ■ ' 

2. Survey form entry 

SEGMENT 55 - Quick Quiz over VTs #2 thru #7 

A, Question : , Identify Symbol 
'^ B. Question : • Interpret Diagram 
C. Question : Identify Heading 

. 149 

•152 . 



tf. Question ; Identify Symbol for Gas Shbtoff 

E. Question : Identify Fire Flow 

« F. Question : /Identify Symbol 

G. Question ; Identify Heading 

H. - Question ; Identify Symbol for Overhead Door 
[I. SEGMENT 56 - Close of VT #7 

A. Farewell to Godfrey 

; / B. Credits : 
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Analysis of Interactive Items 
Lesson #7 
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ANALYSIS OF INTERACTIVE ITEMS 



INTERACTIVE POINT 


PAGE 


REV. PRET. 
OBJ. OBJ. 


PRET. 
SCORE 


1 

1 • 


- Uhpn 4*/^ rin PorliTI* Sl]y*WO\/ 
••iicn ^0 QU ici I'"* "JUi VcV 


49-2 


-. - • 


- * 


0 
c • 




49-4 


Review Question - 


VT #2A' 


o . 
.0* 


AuentiTj^ KOOT oymDO 1 


49-5 


Review. Question - 


VT #2A 




luenti fy , riyoran ^ oyinDoi 


49-5 


Review Question - 


VT ■#2A 


u • 


1. 


49-6 


Review QuestioTf - 


VT #2.A - 


u • 




50-3 


7-1 lA 


31 






51-1 


Review Question - 


VT #6 . 


8 


" Id&h-hi-Fv Rrouhd Obstrurtion 


51-5 


7-1 IC 


63 


0 

7 • ■ 


" IdPn-h-i-Fw ^iirvpV From HpaHinn ' 


52-2 


7-2A\, 2A 


47 


in 


" Idpr»"h*i -f w Pnrrpct Dif^nram 


53-3 


7-3 3 


. 63 


1 1 • 




53-5 


'7-4C 4C 


61 


1 ^ • 


- Id^bfi-Fv/ DirpctlOn 


53-6 


,7-4B 4B 


69 


1 o • 












A. ^ THontifv SyJTlbol r^mokp Tr ) 


55-1 


Review Question - 


VT #4 




interpret ■^'ayrani 


.55-2 


7-4A,7-4D 4A,4D 


69,69 




^* iden ti ly c »^ ' ng 


55-2 


7-2D 2D 


58 




^* IdentiTy :?y"iDoi (Gas bn.y 


55-2 


Review Question - 


VT #4 . 




•E. Identify F^^e Flow 


55-3 


7-2B 2B : 


61 




F/- - Identify Symbol (Open EK) 


55:3 


Review Question - 


VT #4 




' G. . Identify Heading 


55-3 


7r2C 2C 


39 




' ^ Identify Symbol (OV Door) 


55-4 


Review Question - 


VT #3A 



.* Wa^m-up question which will not count in final score.' 

I -C J C 
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Formative Evaluation: Lesson #7 
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Field Office: 204. South First Street, Rockford, Illinois 61 104 (815) 987-5689 



22 November 1976 

TO: BaTdwin, Greenberg and Stoyanoff 
FROM: Pachuta. 

RE: Formative Evaluation for Video Tape #7 (#9) 



Formative evaluation for video tape #7/#9 took place at Rockford Fire Station #7 
^ during the week of 15 November. Attached are the scores and comments from the' 
firefighters at Station #7 plus conments from others who have viewed.-the tape, \ 

. There 'were minor ' content errors noticed by the men, however, these can be corrected 
by editing out the inappropriate material and not redoing the segment in studio. 
Items #15 and #16 define these errors oh the attached form. 

The quick quiz for the video tape produced an abundance of comments from alTgroups 
who saw the program. Because of the diversity of comments, the quick quiz will 
be redone in its entirety. A new quick quiz will be written and cycled through. 
. MSU befor^e going to studio with it. 

Problems arose in interpretting the responses for the individual response mode 
in formative evaluation. These are enumerated in an attached memo. 



ERLC 



Michigan State University. T Baldwin. 8. Greenberg. J, Muth. M. Block. J. Eulenberg. K Gustafson. 

MSU Rockford Field Office. J. Pachuta. Field Oirpctor. M. Shendan. Executive Producer. 

Rockford Fire Department; J. Cragan. Chief. P. Pattop. 0. Bressler. R. Ouist. Deputy Chiefs. 

City of RockfonJ: Hon. R. McGaw. Mayor. Cable Commission: Aldermen J. Gustitus, Ch., M. O'Neal; L. Shervey. 

Rockford Cablevision, Ir^.: J. Thomas, Mgr. of Operations. J. Wright. Elecironic Systems Mgr. D. Deyo. Program Dir. 
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FORMATIVE EVALJUATION SCORES - "Perimeter Survey" 

. / . ' 

INDIVIDUAL ■ 

Tabulating the scores ih this mode, presented certain problems which are listed 

below: > , . 

■l) One man. in the individual mode has rRcently- been transferred to 

^ Station. #7. Because of this, he was unfamiliar with the past video 

tapes and the prefire planning symbols presented in them. Since 10, 
.of the 18 gradable questions in this video tape deal with symbols; 
which; were' originally presented in other tapes, his responses were 
eliminated from the scoring for those items. ^ 

2) One of the men in the group became irritated at the afficer before the 

start of the quick quiz. As a result, he purposely answered every 
question in the quiz incorrectly. His scores were also eliminated, 
but only from the quick quiz portion of the items. 

3) The ninth question in the quick quiz asks for the learner to identify 

the prefire planning symbol for a hazardous area. This symbol was 
not given to them in any previous tape because the actual studio 
production is occurring out of sequence with the order in which the 
final video tapes will be shown. The answer to the question, however, 
was alluded to in a foil for one of the other items on the tape.' As 
a result, only one man missed the question. 

4) The teath and last iteii in the quick quiz asked for the prefire planning 

symbol for an, overhead door. This symbol "'has been changed since the 
men saw the origirial version of the tape which presents it. Even so,- 
two of the five men guessed the answer correctly. 
• Since different items have different base numbers from which the scores are 
•derived, each item's score is placed over another number to indicate the total 
number of valid respondees for the item. . v 



INDIVIDUAL SCORES 



Effective Perimeter Survey 

P.I.V. Symbol 

Roof Tank Symbol 

Hydrant Symbol , 

F.D. Connection Symbol 

Railroad Siding 

Correct Diagram 

Distance 

Direction 



5/7 
4/6 
2/6 
6/6 
4/6 

in 

6/7 



Quick Quiz 

Smoke-Proof Tower Symbol 
Nozzles fntry 
Gas Shutoff Symbol 
Fire Flow 

Open Elevator Symbol 
• Hard-Packed Surfaces Entry 
Annunciator Panel Symbol 
Raised Siding Entry 
Hazardous Area Symbol 
Overhead Door Symbol 



2/5 



GROUP SCORE (3 men in group) 

The following items were answered incorrectly in the group response mo^de of the 
formative evaluation: / 



/ 



P,I.V. Symbol 
Roof Tank Symbol 



/ 



Quic k Quiz 

Smoke-Proof Tower Symbol 
Nozzles Entry 
Annunciator Panel Symbol 



V:.., 
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Michigan State University Comments: Lesson #7 
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November 15, 1976 



MEMO 

TO: P4chuta, Sheridan, Bauman 

FROM: Baldwin, Greenberg, Stoyanoff 

RE: Tape #9 (7), Perimeter Survey: Evaluation 

Again, this tape was excellent, but we did find a few items needing 
consideration for revision. You are probably aware of most of Ihem. 

1. The title was misspelled. Perimeter was spelled Peremeter. 

. 2. Two words were misspelled in the survey form fill-out example: 
"story" and "masonry" 

3. The gas station is 40* from the building in the survey. 

4. The milk cow in 'the cartoon looks like part bull— is that wl^y 
it kicked. over the stool? 

5. In the "fire flow" question, the word "needed" is one of the 
foils is partly off the screen. 

6. On one of the interactive points, Carol's copy was not the same 
as the same as the grapbj.c. We don't need to fix this,., but 
maybe the script should be proofed against the graphics in the 
future. 

7. One of the questions about the location of items in the survey 
form is about a raised railroad siding and one pf .the foils 

is "overhead structures." We shouldn't have th^ow-away foils 
because it increases the probability of correct guessing and 
.reduces the challenge. On another interactive question, there 
are only two foils (not a true-false). 



8. Where did you get the formula for "flow" — F = 18C A°*^ 



'9 



This would be more correctly stated ^ ^ ^ -jArea ' or F = 18C(A-)' 



cc. Stoyanoff 
Gteenberg 
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Disposition of Comments 
Lesson #7 



FORMATIVE EVALUATION - Video Tape #7, Page #1 



Source 



1. 


MSU 


z. 


1L4CT1 

MoU 


3. 


MSU 


4. 


.MSU 


5. 


MSU. 


6. 


MSU 


7 




8. 


MSU 


9. 


MSU 


10. 


olBtiOn w7 


11. 


oiBtion mf 


12. 


Station #7 


13. 


Station #7 


14. 


Station #7 




^tntirm M7 

OlCSllUXl IP/ 


lO. 


oiaiion Ir/ 


I/. 


Ola lion IF/ 


18. 


Station #7 


19. 


Station #7 


20. 


Station #7 


21. 


Station #7 




Indiv. Response 


22. 


Station #7 




Indiv. Response 


23. 


Station #7 




Indiv. Response 


24. 


Station #7 




Indiv. Response 


25. 


Station #7 




Indiv. Response 


26; 


Station #7 . 




Indiv. Response 


27. 


Station #7 




Indiv. Response 


28. 


Academy 


29. 


Field Office 


30. 


Field Office 


31. 


Field Office 



Comment 

•'Perimeter*' in title misspelled 
two words misspelled in survey form 
Correct answernot present in I 
Cow looks like bull 
"Needed" partly off screen 
Copy not same as copy 
Bad foil in "raised RR crossing" I 
only two choices in first I 
Restate fire flow formula 

Too much dead air at beginning 
Could have carried Godfrey segment to modern "fire- 
proof** buildings 

Didn't like wiggle wipe at start of "common wall 
structures*' 

"Identify Correct Diagram** I^ - red question at end 
was confusing 

QQ - term "raised siding" confusing 
Explanation of foils for "railroad siding** I - bad 
Stream in picture can*t be used for additional water 

Answers to QQ given too fast 
Explain foilri on QQ 

Would like study materials to accompany video tape 
Disnussion of fire flow confusing 

Roof Ta nk Symbol (2 of 6) 
Smoke-Proof Tower Symbol (3 of 5) 
Nozzles Entry (3 of 6) 
Gas Shutoff Symbol (2 of 5) 
OpenElevato.'Symbol(3of5) 
Annunciator Panel Symbol (0 of 5) 

Overhead Door Symbol (2 of 5) 
QQ item about hard-packed surfaces misleading 
Several edits too tight - no time for talent tp take breath 
No slate 

Music under opening inappropriate 



Disposition 

redo opening 

redo section about form 

redo item 

stet 

redo quick quiz 

redo quick quiz 

delete item 

stet (challenge ques.] 

stet (formula from ref. manual) 

edit out 6 sec. 

stet 

stet 

delete 3rd asking of question. 

redo quick quiz 

delete explanation of foils 

edit out reference to add. water 

source 

redo quick quiz 
redo quick quiz 
stet 

insert fire flow definition 

stet 

stet 

revise item 

stet 

stet 

stet 

stet 

revise item 
redo if possible 
insert slate 
redo opening 
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APPENDIX V 



SMPTE Time Code Interface and 
Computer-Controlled Video Switcher 



John B. Eulenberg 
Michael Gorbiott 
Dennis Phillips 



System Description 



This Interface Unit is part of a system that enables a minicomputer to control and receiveftime code data 
from two video cassette tape recorders. These video tape recorders are used to play back pre recorded class 
lectures onto a two-way cable television network. 

Figure V-1. SYSTEM CONFIGURATION 



Character 
Generator #2 



Character - 
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VCR #1 



6 



10 



Two-Way Cabts System 



-TV 



4 



Shintron #1 

Tlmecode 

Reader/Generator 



VCR #2 



ehlntrori #2 

Tlmecode 

Reader/Generator 



1 



Mini- 
computer 



8 li 



Interface 
Unit 



\ < > 1 

The system operation will be described with the use of Figure V-1. The two-way cable system (1) 
■transforms the output video signal (2) into a RF signal to be transmitted to users of the gable television system. 
These video signals are.the outputs of either the video cassette recorders (VCR) or the character generators. 
The selection of which is to be outputed is made by the minicomputer. The actual relays (3) and (4) used to 
switch the video signals are located in the Interface Unit. The character generators are used to present 
written questions and answers onto the user's television sets. The users are expected to respond to these ques- , 
tions through the use of push button switches on channel selector boxes provided for each student. Each* 
response along with its respective selector box ID code is digitized and put on the cable system. The response . 
from each student is gathered by the minicomputer off of the two-way cable system (5). But to do this the 
minicomputer must know when to look for responses. This is done through the use of a Shintron time code 
reader/generator. One of the two audio tracks of each video tapa is pre-recorded with time code information 
generated by the timecode reader/generator unit. This time code data is digitally encoded in the form of 
Hours. Minutes, Second^.and Frames of tape time: During each class session, this time code audio track of the 
video tape is played back and decoded by the timecode reader/ genera tor unit (6). This time code data is 
presented to the Interface Unit in a multiplexed form (7). The Interface Unit de-multiplexes the data and makes 
it available for the minicomputer whenever the minicomputer asks for it (8). The minicomputer is pre- 
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programmed with times to expect student responses for each lecture tape. This pre-programmmg is 
accompUshed by use of the Interface Unit and a utility program which allows the operator to view a tape from 
start to finish, keying in from the consdle an indication of all relevant timing points as they are encountered. 
The utiUtv program responds to each such keyed indication by summoning the current time code from the Inter- 
face Unit and recording it on a file. During administration of a lesson, the minicomputer periodically asks for 
taoe times from the Interface Unit in order to know when to expect student responses and tcv which question a 
given response pertains. When a question is to be asked during a taped lecture, the minicomputer is pro- 
grammed to write the question out on the cliaracter generator (9).'Stop the video tape by a pause control signal 
(101 and switch the character generator to the video output line (4). After all the responses have been 
gathered by the minicomputer, the correct answer or other feedback is displayed on the user^Jelevision by 
ttie character generator. The minicomputer then starts up the VCR again and s-itches the VCR back to the 
video output line and the taped lecture continues. 

Interface Theory of Operation 

The timecode data received from the timecode feeder /genera tor units is time multiplexed in Jj^e forqi^f 
digit values in BCD (DA. DB. DC. DD). and digit select lines (ANl thru AN8). The four BCD inputs. DA. DB. DC 
and DD to the right data latches (22 thru 25 and 32 thru 35) are connected in parallel. Therefore a digit value 
sent to the Interface Unit from a timecode reader /generator is present at all the right digit latches at the same 
time A digit select-pulse latches this digit value into the correct digit latch. For example, a digit select pulse on 
he AN2 input line will store data into latch IC24 that was at its input lines. This stored BCD data -f converted 
o seven segment lines by IC21 to drive the unit hours digit display (D2). The timecode ^^-^^.^^J'-'^^ 
vides the timing so that the digit select pulses will route the proper digit values to the proper display digits. T^e 

ilrmatio'n at the output of the digit latches is also provided as timecode data ^nputs to -mcompute 
by way of Variable Threshold Digital Input PCB. (VTDI) located in the mimcomputer. Since there are two 
interface circuits (Interface #1 and #2) with timecode data outputs, only one of thgm is enabled at a time by 
gating as on input to the VTDI PCB by the minicomputer. Therefore the circuiting discussed converts muUi- 
pS timecode ^.ta from a timecode reader/generator unit to data stored in latches that is displayed and 
also available to the minicomputer upon request. • , , . i j ^^♦^ 

Because the data available to the rninicomputer at the outputs_oLthe latches is no always good data 
becau e of multiplexing, to overcome this problem. Hnta ready line^DR) '^/^ Teni Hors'SS 
when the data in the latches is,good data. This dai,. ady pulse is derived from the Tens Hours d^it select 
S (AND Normal circuit operation will be explained with the ^id of Figures V-6 .nd V-7. When the 
mfnTcomptiter wants a timecode reading of the VTR. it sends a data reqiiest pulse (DS) to the Interface Urn as 
rlTn Figure V-7. This pulse triggers a monostable multivibrator. IC 76 When the next complete updatm| 
■ of ZtimecSe display has been finished the monostable is reset by an update Pul^e- The data ready pulse DR 
which irserit to the minicomputer to indicate that the time code jnfp™ation at he data latch outputs is 
Trrec is derived as shown in Figure V-:'. If the VCR is stopped, a DR pulse will still be sent to the minicom- 
puter because the monostable will reset itself after 40 milliseconds, as shown in Figure V-6. The data stored in 
the latches is the timecode of when the VCR was stomDed. i ♦ 

There areWo interface circuits in the InterfacTunit. Interface #1 and Interface #2. The timecode outputs 
•and the DR output of both are -OR ed" together. The minicomputer chooses 

by an enable signal. This enabling is done by gating the timecode outputs and the DR monostable (IC 56) of both 
circuits. ^ 
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Interface Cabling 



. The cables linking the major components of the interfacing system are schematized in Figure V-2. Tl.\e 
assignments for the cables are given in Tables V-l through V-4 and in Figures V-4 and V-5. 

• ' ' 

Circuit Board Layout 

Figure V.3 shows the arrangemimt of the circuit boards within the Interface Unit. Figure V-4 shows 
wiring of the components within the Unit which are not contained on the two large printed circuit boai 
PCB #1 and PCB #2. This includes the demultiplexing circuitry, Ihe video switching control circuitry, and 
device select circuitry. Figure V-5 shows the component layout and schematic for the printed circuit bo 
introduced into the iShintron units to buffer the timecode reader output signals. Figures V-8A through V-8C f 
the interconnection schematics for the components resident- on PCB #1 and PCB #2 and the display ^oai 
F.igures V-9 and V-lO and Table V-7 detail the component layout on these boards and show the connections 
the MAN-1 displays. Table V-5 gives the part number assignments for the integrated circuits. Table V-6 si 
marizes the current requirements for jhe system components. The power supply chosen was a -Powei 
Model 2C5-6B, rated at 6 amps for 5 VDC. This provides coverage of the calculated maximum 4 amps raqui 
by the Interface Unit and offers a margin for future expansion. 

Control anjt^ata Signals 

' The bit assignments on the General Purpose Input/Output Board and the Variable Threshold Digital In 
. Board in the General Automation SPC-16 minicomputer are given in Table V-8 and V-9. 
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Figure V-2. SYSTEM CABLING 
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INTERFACE UNIT 



Figure R INTERFACE UNIT %m 
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Figure V-5. .SHINTR0N BUFFER PCB 
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Figure V-6. TIMING RELATIONSHIPS 
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Figure V-7. TIMING RELATIONSHIPS 
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Figure V-BA. INTERFACE CIRCUITRY 
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NOTE 1. When the Sliintron is in Write Mode DP is high 
and timecode data to this unit is blocked .When Shlntror^is 
in READ MODE, DP is low and this unit displays con- 
tinuously updated tiir^ecodes. 

THIS FEATURE HAS BEEN DISABLED by bending pin 9 
of IC #26 out of its socket so that timecode data from the 
Shintron is always displayed. 



-O DD 



NOTE 2. 
connection. 



on a signal line denotes an on-card 



>7 



denotes a signal line arriving to the 
card through the main card edge connector, all such lines 
are terminated as follows: 

+ 5v 
330Q 



— ^ denotes a signal line leaving the card through 
the main card edge connector. All such lines are open col- 
lector and are terminated as follows: 

+ 5v 
1.5K 
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Figure y-8B. INTERFACE CIRCUITRY (cont.) 
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Figure V-8C. INTERFACE CIRCUITRY (cont. 
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Figure V-9. INTERFACE PCB IC LAYOUT 
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Figure V-10. DISPLAY PCB 
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PIN\ASSIGNMENTS FOR 
MAN 1 LED DISPLAY 



Pin 

2 
3 
4 
5 
6 
7 
B 

10 
11 
12 

13 . 

14 . 



Function 
a segment 
f 

common anode 

NC 

NC 

d.p. 

8 

d 

common anod 
c 
9 

NC 
b 

common anode 



no^e 



d.p. 
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Table PIN ASSIGNMENTS; CABLES VC, CVl, CV2, IC, ICl, IC2 



* 


GPIO Paddle 


Control 


VTRl 


VTR2 


VI 


V2 


Interface 


Function 


PCB 


(37p) 


(9p) 


(9p) 


(20p) 


(20p) 


#1 


c 


Pad<y 


Pin# 










(56p) 


GND. 


GND ' 


1 












NC 




2 




* 
























NC 




^ 












Datn Re»riv DR 


A03 


5 










36 


Reset to VTRl ■ 


B07. 


6 












. NC 




7 










'•■ 


• Reset to VTR2 


Bl5 


8 












NC ' ■ 




g 












Device Select 


BOO 


10 












NC . . 




] ] 












NC 
















^NC 


• 


13 






s 






NC * 




14 












Data Renupqt DS 


BOS 


15 










40 


Set tn CCA 


BOG 


16 












+ 5v / 


+ 5v ' 


17 












SettoCG2 


* Bl4 


18 












+ 5v 


+ 5v 


19 












StoD-VTR 1 


BOl 


20 


A 




a 






Pause- VTR I 


B02 


21 


B 




9 






RwH-VTR 1 

I\ WU" V I I\ 1 


B03 


22 






] ] 






FF-VTRl 


B04 


23 


'• D 




12 






r vv U" V 1 1\ 1 




24 


p 




13 






Fiirir Off 9pn«io. VTRl 


AOO 


25 


p 




16 






RND^VTRl 

VJl>liJ>V 1 I\l 




26 


H 




14 


\ 




PntiQfl 9nnQA.VTi{1 


AOl 


27 


- ' T 

] 




17 




9 to nH h V n aa.'VTR 1 


An? 


28 






18 






Stop-VTR2 


Bp9 


29 




A 




8 




Pause-VTR2 


BIO 


30 




B 




9 , 




RVVD.VTI^2 


Bll . •« 


31 




C 




U 




FF.VTR2 


B12 


32 




D 




12 




FWD.VTR2 


^ B13 


33 


« 


E 




13 




Func Off Sense-VTR2 


' AOS 


■ 34 




F 




IB- ' 




GND-VTR2 


GND 


35 




H 




14 




Pause Sense-VTR2 


, A09 


36 




f 




17 




Standby Sense-VTR2 


AlO 


37 




K - 




18 
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#2 

(56p) 
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38 



40 
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Table'V-2/ EIN ASSIGNMENTS: n CONNECTIONS 



Function 



GND 

THRS 8 
4 
2 
f 

^jms ft 

4 
2 
I 

TMIN 8 
4 

2 

' t 
UMIN 8 
4 
2' 
1 
8 
,4 
?. 

1 



Interface PCB 
»1 and «2 
(56 pin connectors) 



Timecode Data 
(37 pin connector) 



TSEC 



USEC 8 
4 
2 
1 

TFRM 8 
4 
2 
1 

UFKM8 
- 4 
2 
1 



1 (Interface only) 




^1 


6 




3 


3 




4 


4 




5 


5 




^ 6 


10 




7 


7 
8 




8 
9 


9 . * 




10 


14 




11 


iT 




12 


12 




IS 


13 




14 


15 




15 


16 




16 


17 




17 


18' 




18 


56 




20 


54 




21 


52" 




- 22 


39 




23 


53 




24 


51 




25 


49 




26 


50 - 


27 


47 




28 


46 




29 


45 




30 


48 




31 


42 




32 


44 




33 


41 




34 


43 




35 




Table V-3. PIN ASSIGNMENTS: Q CABLE 



Function ^ . Tlmecode Data VIDI 

/ (37 pin connector) Paddle PCB 

y • ' pin # pad # 

GND 1 '^r\ GND 

NC 2 '.a<J NC_ 

THRS 8 3 Dlbr'ic 15A 

4 • ,^7 4 V'hite 14A 

Z ' 5 ' blue ISA • 

1 6 yellow 12A 

UHRS 8 ' 7 grn ' . llA 

••4 8 . orange lOA 

• 2 . 9 red . ' 9A 

1 10 bUc • 8A_ 

tMlN 8 11 white 7 A 

4 12 i blue 6 A 

.2' 13 yellow 5A 

1 14 grn ^ 4A 

UMIN 8 15 - orange 3A 

4 ^ • 16 red 2A 

2 17 ^ brn , lA . 

1 18 blk 0A_ 

NC 19 ' b^k ^ NC 

TSEC 8 . 20 . grn 15B 

• 4 21 red 14B 

2 . * 22 blk' . 13H 
1 23 white 12B 

JJSEC 8 24 blue IIB 

4 25 grn . lOB 

' Z ; ,5 . 26 red t 9B 

1 27 bUc 8B 

TFRM 8 28 white 7B 

4 29 blue 6B 

2 . 30 yellow 58 . 

1 . 31 grn 4B 

UFRM 8 32 - orange - . 3B 

4 33 red 2B 

• 2 34 brn IB 

1 ^ ' 35 blk OB 

NC - 36 red NC 

NC 37 grn KC 



' Table V-4. PIN ASSIGNMENTS: CABLE SI. WIRING SI 1. SI2. SI, S2 

gable SI ! 

SHIN 1 /SHIN 2 P2 

(Rearof Shintron) 

.1 1 

2 . 2 

3 3 



Wiring Si. S2 800 Figure V.5 
wiring SH . SI2 see Figure 
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Table V.5. INTEGRATED CIRCUIT PART NUMBERS AND SUBSTITUTIONS 



IC Number IC Part Number 



11 


7447 


12 


7403or74L03or74LS03 


13 


7403or74L03 or 74LS03 


14 


7403 or 74L03 or 74LS03 


15 


7403or74L03or74LS03 


16 


7402 or74L02 or 74LS02 


21 


7447 


22 


74175 


23 


74175 ■ 


24 


74175 


25 


74175 


26 


7404 or 74L04 or 74LS04 


31 


7447 


32 


74175 


33 - 


74175 




74175 


35 


74175 


36 


7402or74L02 or 74LS02 


41 


7447or74L03 or 74LS03 


42 


7403 or 74L03 or 74LS03 


43 


7403 or 74L03 or 74LS03' 


44 


7<r03 or 74L03 or 74LS03 


45 


7403 or 74L03 or 74LS03 


46 


7406 


51 


7447 


56 


74121 


61 


7447 


66 


740a'^r74L00or74LS00 


71 


7447 


76 


74123 


81 


7447 



Table V-6. IC CUTIRENT REQUIREMENTS PER INTERFACE PCB 



ICType 


Maximum Current 


Number of IC*s 


Current 


MAN 1 LED 


120ma 


8 


960 ma 


74L00 


4ma 


1 


4 


74L02 


4ma 


2 


8 


74L03 


4ma 


8 


32 


74L04 


4ma 


1 


4 


7406 


40ma 


1 


40 


7447 


64ma 


8 


512 


■ 74121 . 


23ma 


■ 1 


23 


74123 


46ma 


1 


. . , 46 


74175 


' . 30ma 


8 


240 



7442 
74L00 
7476 
75492 



56 ma 
4ma I 
soma 
50ma 



1869ma. max. 
(approx. 1.2 AMP measured) 



Both Inlerface'PCD's 
2 
1 
1 
1 

TOTAL SYSTEM CURRENT (MAX) 



3738ma 
112ma 

4 • 
80 • 
50 
39&4ma 
!=4AMPMax. 
(=3 AMP measured) 
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Table V-7. DISPLAY PCB PIN CONNECTIONS 



Interface PCB Display PCB Connector 

Pad# Function Pin# 

1 +5v 4 

2 +5v 3 

3 +5v / 0 2 

4 +5v ' 1 

5 • NC NC - 

6 NC NC 

7 Dl-g 68 

8 Dl-f 71 

9 Dl-a 72 

10 Dl-d " 65 

11 . Dl-b 70 

12 Dl-C , 67 

13 b2-g 60 

14 Dl-e 69 

15 D2-a 62 

16 D2-d 55 

17 D2-f 64 

18 D2-C 57 

19 - D3-b " 50 

20 D2-b 59 

21 D3-g 54 

22 D2-e ^ 61 

23 ■ ^ D3-a , 56 

24 D3-d 47 

25 D3-f 58 

26 D3-C 49 

27 d.p.l 66 

28 . D3-e 51 

29 D4-g 38 

30 D4-d 37 

31 D5-b 32 

32 D4-C 39 

33 D4"^ 44 

34 D4-e 43 

35 D4-f 46 

36 NC . NC 



. Interface PCB Display PCB Connector 



Pad# 


Function 


Pin# 


37 


D5-g 


30 


38 


D5-d 


29 


39 


NC 


NC 


40 


D5-C 


31 


41 


NC 


NC 


42 


D4-b 


41 


43 


D5-a 


34 


44 


D5-e 


33 


45 


D5-f 


36 


46 


NC 


NC 


47 


ci.p,2 


48 


48 


D6-d 


23 


49 


D6-b 


20 


50 


D6-C 


25 


• 51 ■ 


NC 


NC 


52 


D6-e 


27 


53 


D6-g 


. 22 


54' 


NC 


NC 


55 


D6-a 


24 


56 


D?-d 


15 


57 


D6-f 


26 


58 


D7-C 


17 




D7-g 


14 


60 


D7-b 


19 


61 


D7-a 


16 


62 


D7-e 


21 


63 


D7-f 


. 18 


64 


NC 


NC 


65 


d.p.3 


28 


6G 


D8-d 


9 


67 ^ 


D8-g 


B 


S8 


D8-C 


11 


69 


D8-f 


12 


70 


D8-e 


13 


71 


D8-a 


10 


72 


D8-b 


7 



ISl 
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Table V-8. CONTROL WORDS 
General Purpose Input/Output (GPIO) Board Data Bit Assignments 

Input Word (Memory Address-Hex 35) 



Interpretation 

Function Off Sense 
Pe use Sense 
Stendby Sense 

NotcUsed 
Not Used 
Not Used 
Not Used 

Function Off Sense 
Peuse Sense 
Stendby Sense 

Not Used 
Not Used 
Not Used 



Device 

VCR#1 
VCR#1 
VCR#1 



VCR#2 
VCR#2 
VCR#2 



Bit Value 



on 
on 
on 



on 
un 
on 



off 
off 
off 



off 
off 
off 



Output Word (Memory Address-Hex 35) 



Ihtorpretation 

Device Select 
Stop 

Peuse 
Rewind 
FestForwerd 
Forward 

Set Video to Che re : ^er Generetor 
Reset Video to VCR 

Timecode Ready Dete Reques* 

Stop , 

Pause 
Rewind 
Fast Forward 
Forwerd 

Set Video to Character Generetor 
Reset Video to VCR 



Device 
VCR#1 



VCR#1 



VCR#2 

A 



VCR#2 



Bit Value 

1 



VCR#2 ' 
Erd of F unction 
Selected 



End of Function 
Selected 
End of Dete 
Request 

End of Function 
Selected 



End of Function 
Selected 



VCR#1 

Function Selected 



Function Selected 
Pete Request 
Function Selected 



Function Selected 
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Table V-9. TDVIECODE DATA WORDS 



Variable Threshold Digital Input (VTDI] Board Data Bit Assig^iments 



Bit 

0 

I 

2 

3 

5 
6 
7 

8 

9 
10 
11 

12 
13 
14 
15 . 



Memory Location 
Hex 32 , 



UMlN 



TMIN 



UHRS 



THRS 



Bit 

0 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 

n 

12 
13 
14 
15 



Memory Location 
Hex 33 



UFRM 



TFRM 



USEC 



TSEC 
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POWER SUPPLY SPECIFICATIONS 



ERIO 



POWERTEC 

9168 DESOTO AVENUE 
CHATSW-ORTH CALIFORNIA 9I3II 
TWX 910-494-2092 
(213)882-0004 



APPLICATION DATA 
OEM n SERIES 
REGULATED DC POWER SUPPLY 



MODELS 
2C5-63,2CI5-2.8B,2C24-2.3B 



For units supplied , with standard or special options -(noted by i-XX or 
SPECIFICATIONS: 

AC INPUT: 105-12SVAC/210-Z50VAC. 47-63 Hz 
Derate 10% below 57Hz 

DC OUTPUT RATINGS: 



MODEL 


OUTPUT 


CONNECTIONS 


REGULATIONS 


VOLT. 


MAX. AMP 


INPUT 


OUTPUT 


LINEjtl 


L0ADr2 




5 


6> 


1&2 




5mV 


7.5mV 


6 


5 


I&2 




6mV 


9mV 


ZC15 1.3B 


12 


3 


1&2 


3&5 


6mV 


6mV 


15 


2.8 


1&2 


3&6 


7.5mV 


7.5mV 


ZCZ4 Z.3B 


18 


2 


1&2 


3&5 . 


9mV 


9mV 


20 


2 3 


1&2 


3&5 


lOmV 


lOmV 


2i 


2.3 


1&2 


3&6 


12mV 


12mV 



1) For a low line to high line voltace transition 

2) for a 0-100% load transition 

OUTPUT RIPPLE: 5r'V P-P mai. all voltages, any com- 
bination of line and load. 



ADJUSTMENT PROCEDURE: 

OUTPUT VOLTAGE: Output voltage rs adjusted using the 
Vadj adjustment (increase-c w ) 

CURRENT FOLDBACK: The overcurrent protection is rac- 
- tory adjusted to provide rated output current and prop- 
er supply protection at all rated outputs. Re^^djust- 
rr.ent is accomplished by turning 1]}^ full c m , setting 
tl-e output voltage to that desired and applying a load 
equal to 125% of the new fuU load rating. Adjust l|im 
ccw until the output voltage decreases 50-lOOmV. 
This sliould be accomplished with the supply near 
room temperature. 

VOLTAGE SENSING: 

LOCAL: For most application^ local voltage sensing 
provides adequate regulation at the load. These sup- 
plies operate in local sense automatically and do not 
require sense jumpers. 

REMOTE: Remote sensing should be utilized where 
load lead losses become excessive CAUTION: To 
minimize the possibility of systi instability keep 
load leads short, conservatively s.,ed. and twisted 
together. .Also twist sense leads and do not route 
near any A.C. leads- c 
The hook-up for remote sensing is as follows : 



+OUT 
POWER *^ 
SUPPLY 




1 

22ga mln. 

• 1 


LOAD 

1 — 1 





S-XXX suffix, nspectively) an additional data sheet is required. 



TRANSIENT RESPONSE: im typical for a 50-100% load 
transition. 

STABILITY: tO.1% for 8 hours after warm-up - 
TEMPERATURE COEFFICIENT: +0.02% ^C max.t0.005% 
typical 

OVERLOAD PROTECTION: Unit Is protected from overload 
and short circuit by an adjustable current 
foidback. 

THERMAL DERATING: 100% load at 0OC-40°C ambient. 
Derate as follows above 40''C. 

40°t-100*c 

55°C - 75% 

ifc • 505; 

Moving air c; additional derating will 
result in increased power upply 
relialJllity.* 

INPUT FUSING: lA input fusing is recommended for power 
supply protection, fusing is mandatory 
when crowbar over-voltage protection 
is utilized. 

WEIGHT: 3lbl2oz 



SERIES OPERATION: Any combination of OEM n supplies 

may be connected in series as shown. To ensure 

proper turn-on common loads must meet both restrictiuns 

shown. . J « 

Restriction for common load. Rc 

must be greater than either: 




Va 



or Rri4 



Vb 
1a 



V 



Tnese supplies are designed to prevent excessive voltage 
excursion!) in the evsnt of an open sense lead. 



i 



S4 



Va,b* Output voltage of supply A&B 

respectively 
1^,8 "Full load current of supply A&B 
respectively 

Note: If Rq restrictions can* 
not be met consult the factory 

PARALLEL OPERATION: OEM n supplies of the same 
output voltage may be connected in parallel to increase 
the total output current as follows; 

1) Adjust output voltages within 0.2'c of each other 

2) Size output ' 'ads. meter shunts, etc. for a min- 
imum (but equal) V5% output voltage drop in each out- 
put lead 

3) Remote sense may not be used when paralleling 
outputs 

REMOTE VOLTAGE /I'V : JTMENT This may be accom- 
plished by the following. 

1) Cut R14 out of the circuit board ' 

2) Turn Vadj ccw 

3) Connect external resistor potentiometer between 
'^S and the desired point of sensing on the positive 
output 

Resistance vcjues up to 1.2K ohms will vary the output 
voltage over its full adjustrrent range. Th:s mode of operation 
sacrifices the open sense lead protection of these supplies. 
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All information on this iTjnual subject 

■ I 'it I ♦ I ^mi', ■ 
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Program Schedule 
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M T W 
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B 
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> C 


6 


A 


7 


B 

11 

1;3fl 
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C 

#1 
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a" 

11 
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B 

MI1 
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C . 

Mil 

1:30 
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A 

Mil 
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14 
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15 
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16 
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17 


C 


18 


A 


19 


B 

r, 


20 


C 


21 

9: 
1: 


A 

112 

30-1 way 
30 -2 way 


22 

-9 
1 


n' 

;30-1way 
;30-2way 


23 

9 
1 


C 

n 

;30-2way 
;3(!-1way 


24'' 


A 

Scll«lDl« 

asv 
miti 


25 


B 

Mt2 
Schedule 
at 
needed 


26 


c 

MfZ 
Schedule 
as 

needed 


27 
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28 
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B 

ADMIN 
kup-«2 
s out -113,114 
AFF.Q. 
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IS 
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C 
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Appendix VII-2 
Instructions 

{I. and n. same for all treatment groups) 

« c 

I. Fire Fighter Orientation 

For the next four months all of you will be participating in a project that uses cable television for in- 
service training here in this station. J X .1 

The Rockford Cable Project is financed by a grant made by the National Science Foundation to examine 
the use of 2-way cable communications in urban settings. Forty-nine research organizations, cable systems 
and city governments responded to NSF's initial call for proposals in 1974. Seven of these groups were funded 
to. design experiments in 2-way cable communication. In May 1975. three of these groups, including the 
RockfordCable Project, were funded to carry ouviheir experimental designs. ^ 

Three organizations are cooperating in the Rockford research effort. Michigan State Umversity is the 
research organization. Rockford Cablevision is providing the technical expertise and 2-way distribution 
system. And the Rockford Fire Department and other consultants provided the technical information to 
develop the video tape training series being used in this experiment. „ . 

The twelve training tapes you'U be viewing concentrate on prefire planning, or in otiier words. Preparing 
for a- fire before it occurs. This topic was selected in part because a poll of 638 IlMnois firefighters identified 
-emergency planning" as the number one fire training priority in Illinois. Because prefire planning is of vital 
interest nationwide, a represent ativ« of the Nationals Fire Prevention Control Association will be here to 
observe our training program, The training series will probably be distributed nationally after our expen- 

ments in Rockford. * ^ , i x xi. 

The training tapes wiU take yoii through the prefire plan process. You 11 learn how to gather survey 
information and fit it into completed prefire plans for use at the scene of a fire. 

II. How Two-Way Cable Works 

J . . . • . 

(Pass around cross-section of coaxial cahle) 

As vou know, cable television is a system for carrying television signals by wire rather than transmitting 
them over th^ air. The wire used is a coaxial cable which can carry many different television channels 
simultaneously. 

(Graphic #1 — One-Way cable) 

In most cases, cable systems are only capable of feeding programs from their control center to 
subscribers. This is knojra as one-way "downstream" communication-from the control center to receivers. 
Rockford Gable-yision is one of the few systems which can carry information back .upstream from 
subscribers to its control center at the Rockford Cablevision office. This aUows two-way interactive com- 
munication between Rockford Cablevision and persons on the receiving end who have tlie aprropriate equip- 

ment. „ , , ■, 

(Graphic #2 — Twb-Way Cable) 

'■ AH of the prefire training programs are on videotape. Every couple of minutes, a quriiion is asked which 
covers material already presented or leads into the material to follow. In our experiment, firefighters will be 
assigned to four different ways of responding to these questions, so'that we can make necessary comparisons. 
Eachof you has been randomly assigned to,fa/ie of these response groups. ■ 
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Appendix yil-3 
Special Treatment Instruction^'^ 



III. Two-Way Individual Response 



You are in the two-way individual response experimental group. ^ 

A- The Terminal ? \ 

(Terminal used during demonstratJnn) ' 

p In order to use the terminal iior responses, two switches must in? in the CG.*r»if t pasiil irurrErst. bp sure that 
the mod& switch on the right sicte of the terminal i' in its third Clockwise ptjisili- ^ Niex,. rnuke sure that the 

Av 3, C D — the middle posi- 



an 



bank select switch. on the left sideiof the terminal is aligned with the row of letttn-' 
tioh- Once these two switches aredn place, you're ready to interact v. ith the co. 

B Logging-ln ^ 

Notice *hat the line on the left-hand dial is aligned with the A.^^^^C^nd ers Hmneir terminal. Each 
person will be given a three letter identification code which must be senrrtr r^^ mrjuter before the start of 
each lesson. These will be posted on your station bulletin board and also TnanfVuiit iai ti. frant of your personal 
booklet. In order to log-in, the following steps muse be followed. First, make-suneihat Ihtr switches are in the 
proper positions. Second, press the first letter of your identification cooe. ^aWuitw'mg that your identification 
code is ABC, you would press the button corresponding to the letter **A/* < < prei^ the transmit button on 
the upper right-hand side of the terminal. This transmit button sends the first ^ ifer rrfyourr identification code 
to the computer. When the letter is being transmitted, this small red light^31 oiV. Sone^^v information can be 
[ transmitted until this light goes out, Once the computer has received therleT?<?r "Ak " tk Tansmit light will go 
out. After the transmit light goes out, press the letter '*B," and the transmit butt.^m.. 'i»ra\ or the light to go out, 
" then repeat the procedure for the letter C. Be very careful in entering your ^^ode .ett^. if you should make an 
error, enter letter "I." This will erase the code you've entered and youTunVy over. After you enter the 

9 correct, press letter **L" 



three digits of your code, ydu will see the letters appear on the IV screen, i 
and the transmit button. This will **lock" your code into the computer. 

This individual log-in procedure must be accomplished before the star 
? in at any time during a five minute period . . . throe minutes before the half 
begin, and two minutes after the half hour. A display on the TV screen wifc • 
will list all 6f the codes for the men who will be viewing the lesson. We will pi 
series begins. After this five minute period the video-tape will begin, even iii .//rOTisare not logged in. In 
the event that you fail to get logged in on time, do not view the training taf>^ - ^^^^ydpftate in the session for 
which you are late. Each training tape will be replayed at a later date to tak ; aurh problems. 



^r^mfiiJig tape. You can log 
.liA t^he training tape is to 
■^A^hbir to start logging in. It 
;e ' Hii^ ;irocedure before the 



C. Regular Video Tape Questions 

Once you have logged-iri and the training tape has begun, you will r 
questions every couple of minutes. When multiple choice questions £ 
corresponding to the answer you think is correct and the*'transmit butfe: 
computer at Cablevision in the samie way your identification was sent to the 

(Graphic #2A — computer picture) 



the terminals to respond to 
d simply press the button 

-.s sends your selection to the 

outer. 



, For most questions, the question and options, or at least the answer^teios, will remain on the screen 
until you have answered the question. It should be noted thctTlhere is a 3a^BC«r cut-off point, so that the tape 
goes on even if one of the stations-gets called out during the middle of tte prog.Tram. You should in any case 
never take more than 30 secpnds to enter an answer. If you dflm't know the ansvwfr to some questions enter the 
letter E, before, the 30 second^ are up. will always meam "can't decide." \\ you don't, the computer will 
assume you are on ai call and^not record any more of your answers. On all of tte* questions, you wUl hear two 
beeps. These are just to remind you that you;shorld be entering an answer: 
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(Graphic #3 — question) 

iv^ntample. if asked. "Who was the first professional full-time chief of the Rockford Fire Dep^rtmenv ■ 
■wssL nuj&irse given the following choices: A. lame? Cragan: B. Thomas Blake: G. John Lakin: or D. Wa'Vi.e 
SwRBBon.. The qiaestion and noices would remain m the screen until all pariicipants have answerea To 
snnply press button . B. C. D or press "E " if you can't decide., and then the transmit button. In this. 
f^=^==i^^!r3uld press the C btJt*3n and ihe transmit autton to answer.- If you had mistakenly pressed "B" and- 
^«5a!Wi tD change your ansv/er to "C" dairing he Uoted tiriie and before you pressed the transmit button,, 
w -iJy press "G" and the transmit button. Pleas-; dc nnr look over ^^e shoulder of the next guy to see whatTc 
iBi. ^. Dm't discuss the answers with the others^, it -itically innportant for us to know how yyeli the traieyy^^ 
tw**ifains are workijpg. Therefore we need everr mar.. . individusi". fir.swer. 

Gnce everyone has answensd the questior ttt umpufer and character generator will print out eact.- 
DBmint's response, letting you -Oiow whether :ui inswi correctly recorded by the computer. ; 

mw«5lftBtor on the tape will themdiscuss the cor— • nswe; : -s case. G was the correct chofce. The n i 
3Evfc5*«saonal full-time chief of the Rockford Fire Depatmf^-' ■ inn LaUn who was chief from 1880 to 1891 

^OBS of the questions in the prefire plannin?; se- ies wmU :;ti::,i fairly simple to you. THis is because we wadl 
ofei.anjE ijnestioning you over ir_iormation that has (.f?en div ass-d. But your answer to the question is impor- 
tar t. inc-arili be rein/orcing tha" particular bit ci kr«jwlt>d^- ' v tr-inking of the ani, er or making a response 

D. Jloick Quizzes ■ ^ ^ 

n addition to the question and answer procedure rn^ described, you will be taking a quiz at the end of 
ei .^tape. The quiz is always preceded by a sign tha •'Qu::ck Quiz." The major difference between this 
imfct and the questions we just mentioned is that vou li > w - have five seconds to choose and enter an answer. A 
TOT-'ber of questions will be asked consecutivelv. Af ,. (! -.ch question.the computer will take your answer tor 
uiKiyfive seconds and then the tape will move on. If ou aren': sure of an answer, select your best guess or 
dttrf-jltanswer. There will be no -can't decide" optio- on quick quizzes.. Since you'll have only five seconds to 
aramer. you'll have to perform more quickly on quir_ .juizzes- At the end of the "quick quiz." ti^e percentage 
ei„rr3:pers.-n answered correctly will be printed out -r the computer and character generator. At the comple- 
rn": of each training tape, the computer will print o the percentage, by code, each person got correct of aM 
tr interactive questions asked. This record will tnen be kept to monitor your performance throughout *^ 
t: Jiing. No one ^tside the Rockford Fire Department and the research group will see the results since only 
thi- fire stations are able to receive the special trr ning channel. 

Atthe end of each session, you'll have to do r-„o things to put the system back in its program entertaimnKnt 
moae. First, turn the mode button counterclockw .a into i^s first position. Then, place the bank-select switch m 
: ;s top position so that it correspopSs with the nT.jiibers on vour television dial. This will enable you to select 
channels on Cablevision by using the terminal. 

F. Summary of Terminal Procedures 

Let's repeat the procedures. i. w a 

To set the terminal up for two-way commui . ition. put the upper right hana "mode" switch in its third 
position Put the bank-select switch on the left sic >{ the terminal in its middle position. 

Next, to log-in. look at ybur code letters, th-r. press the button corresponding to the first letter of ycmr 
code, let's say "A." Then, press the transmit bn- n. After the transmit light goes off. enter the second letter, 
let's say "B." and the transmit button. Repeat tn:- same procedure for the last letter of your personal iden- 
tification code. . J. i iU- 

To answer multiple choice questions, select ar nswer. and press the button corresponding to this answer 
and the transmit button. Don't take any more than i* j seconds to answer. ^ 

Answering the multiple choice questions askf:^! n "Quick Quizzes" proceeds in the same manner. The 
major difference is that \ m'U have to work faster .-. hen taking a "Quick Quiz" since you'll only have five 

seconds to choose andentev an answer. 

Once again be sure that you work ;ndependenth ji answering Ell questions. 

To log-out turn the mode button cdunter-clockw;- into its first position and place the bank-select switch m 
its top position. , . 
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(SpeciHE treatment group instnir- ijnnsl 

HI. Two-W^f Group Response 

You are iE^lierwchway grcujfresimEisaexperimental gr^^ 
Av TheTernMW 

* (Ube terminal during demonstra^iccr i 

In order to uKe thr "erminal for responses, two switches murfbe iiime correct position, rirst, be sure that 
the mode switctum thaeright side of the terminal isMn its third posiunn Next, make supe-tst the bank select 
switch on Jtjie le!^:: sidi^r the terminal is aligned with the row of letters B, C, D— the miEn3e position. Once 
ihese two switcsiffi anrsrrplace, ypu're ready to interact with the compGrrsr. 

B. Logging'4n 

^ Notice thatihe \iie"on the left-hand dial is aligned with the A, B. and D letters on the terminal. Each in- 
dividual will be give i a ihres letter identification code which must be sent to the computer~before the start of 
each lesson. These wiill be posted* on your station bulletin board and also marked on the front of your personal 
booklet. In order to )ifl54ii,)the following steps must be followed. First, make sure that the switches are in the 
proper position. Se^sand, press the fi^st letter of your identification code. Assuming that your identification 
code is ABC, you wc uic press the button corresponding to the letter "A." Next, press the transmit button on 
the upper righl-han side of the terminal. This transmit button sends the first letter of youir identification code 
to the computer. V n the letter is being transmitted, this small red light will be on. No new in/ormation con be 
tron^/nitted unfii ii^ht goes out. When the transmit light goes out, repeat the procediure for the letters B 
and C. Be very ce riil in entering your code letters. If you should make an error, onter lettt-^r **I," this will 
erase the code yo> entered and you may start over. After you enter the three digits of your code you will see 
the letters appear the TV screen. When ali of the codes from your station have been logged-in, press letter 
**L" and transmit Jt. This vyill let the computer know that the attendance-taking is complete. 

This log-in pDKedure must be accomphshed prior to the start of each traiping tape. Yean can log in at any 
tirae during a fivesroinute period : . . Ihree minutes before the half hour at which the Gaining tape is to begin, 
arid two.minutes after the half hour. A display on the TV screen will tell you when to start logging-in. It will list 
all of the codes for the men who will be viewing the lesson. We will practice this procediure before the series 
begins. After this:five minute period the videotape will begin, even if some individuals are not logged in. In the 
event that yolTfail to get logged in 6n time, do not view the trainiiigJap&a£^HicipQ^6 session for which 
you are late. Ea'ch training tape will be replayed at a later date to take care of silch problems. 

C. Regular Videotape Questions 

Once you have logged-in and the training tape has begun, you will be using the terminals to resppnd to- 
questions every few minutes. 

Only one of you will hold the terminal and make the responses duriiig a lesson. We will rotate this assign- 
ment, telling you who the terminal operator is by a notice on your bulletin board. 

If the chosen person is not available for ^ particular lesson, the person who held the terminal at the last 
training session should substitute. 

Whoever operates the terminal should first ask the others what ♦he best answer is, then enter the majority . 
answer. In a split decision, or where there is not a majority, the person operating the terminal should enter the 
letter E which will stand for, **can't decide." To enter the answer, first press the button corresponding to the 
answer you think is correct and second, punch the transmit button. This s6nds your selection to the computer 
at Cablevision in the same way your identification code was sent to the computer. 
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'(Graphic=^A — computerpicturei 



For most questions, the question and ana9i«r options, or at least the answer options, will remain on the 
screen until you have answered the question. Ir should be noted that there is a 30-second cut-off point, so that 
the tape goes on even if one of the stations getexatted out during the middle of the program You should in any 
case never take more than 30 seconds to enter: aa.answer. On all of the questions, you will hear two beeps. 
These are just to remind you that you should besntering an answer. 

(GTE35htc#3 — question) 

For example, if asked, **Who was the firstrnroifessional full-time chief of the Rockford Fire Department?*', • 
you might be given the following choices: A. lanaes Cragan; B. T h n ms Black; C. John Lakin; or D. Wayne 
Swanson. The question and choices woeld remsin on the screen wzu all participants have answered. To 
answer, simply press button A, B, C, D, orpres 5" if you can't decide, and then press the-transmit button. In 
this case we would press the C button and their me transmit button to answer^ If you had made an error and 
mistakenly pressed **B" and had not yet pressed the transmit button, you would simply press **C" and then the 
transmit button. 

Once all stations have answered the question, the pomputer and character generator will print out each 
group's response, letting you know wheth^- yzcmr answer was correctly recorded by the^ computer. The 
moderator on the tape will then discuss the nnnrect answer. In this case, C was the correct choice. The first 
professional full-time chief of the Rockford Frre department was John Lakin who was chief from 1880 to 1891. 

Some of the questions in the prefire plaranin^g series will seem fairly simple to ypu. This is because we will 
often be questioning you over information tiEStihas just been discussed. But your answer to the question is 
important. You will be 2:ein/orcinj that particular bit of knowledge by thinking of the answer or making a 
response. i ^ " 

D. Quick Quizzes ^ ' 

In addition to the question and answer procedure just described, you will be taking ia quiz at the end of- 
each tape. The quiz i^ always proceeded iby a sign that says ••Quick Quiz." The major difference between this 
. quiz ahd'the questions we just mentioned i? that jmi'll only have five seconds to choose and enter.an answer. A 
' number of questions will be asked consecutively. After each question, the computer will take your answer for 
only five seconds and then the tape will move on. If you aren't sure of an answer, select your best guess or 
don't answer. There will be no ••can't deciae" option on quick quizzes. Since you'll haVp only five seconds to 
answer, you'll have to perform more quickly on quick quizzes. At the end of the ••quick quiz." the percentage 
each group answered correctly will be printed out by the cc .ipjter and character generator. At the comple- 
tion of each training tape, the computer will priBir out thcs p mtage each group got correct of all the inter- 
active questions asked! This record will then be kept to monitor your performance throughout the training. No 
one outride the Rockford Fire Department and the research group will see the results since only the fire 
stations are able to receive the special training channel. 

At the end of each session, you'll ha v«3 to do two things to put the system back in its program entertainment 
mode. First, turn the mode button counterclockwise into its first position. Then, place the bank-select switch in 
■its top.pbsition so that it corresponds with the numbers on your television dial. This will enable you to select 
0 channels on^Cablevision by using the terminal. ' ' 

F. Summary of Terminal Procedures o 

Let's repeat the procedures briefly. . . . . \ 

, . To set the terminal up for'two-way communication, put the upper. right hand •'mode" switch in its third 
position. Put the bank-select switch on the left side of the terminal in its middle position. 

Next, to log-in, look at your code letters, then press the button corresponding to the first letter of your 
code, let's say "^A." Then, press the transmit button. After the transmit light goes off, enter the second letter, 
let's say ••B," and the transmit button. Repeat this same procedure for the last letter of your personal iden- 
tification code. Then log in the next man. Only one of you will hold the terminal arid make the responses during 
a lesnon: This assignment will be rotated by a notice on your bulletin board. If the chosen person is not 
available for a particular lesson, the person who held the terminal at the last training session should 
substitute. - ' . . - 
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' answer multiple choice questions, ask the others what they think the answer should be, then press the 
.bul?W corresponding to the majority answer and the transmit button. Don't take any more than 30 seconds to 
anis»r-\ Answering the multiple choice questions asked in **Quic"k Quizzes" proceeds in the same manner. The 
nnajcn* difference is that you'll have jo work faster when taking a "Quick Quiz" since you'll only have five 
(fBtfaaHDHFio choose and enter an answer. 

vDg-out turn the mode button counter-clockwise into its first position and place the bank-select switch 
L': :tH tax position. 
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Appendix Vll'»5 

(SpeciaLtreatment group instructions) ' — 

III. One-way, P^per-Pencll Response . . 

' * . - . 

You are in the onerway paper-pencil response experimental group. , 
<Each training tape will begin promptly at two minutes after the half hour. You should therefore, plan to be 
r^ady.for viewing a few minutes before this. Should you arrive at a training session after the video tape has 
begun, do not view the training tape or participate in fhe session for which you are late. Each training tape Will 
be replayed at a later date to take care of such problems. - ^. 

A. ReguSar Video Tape Questions* ' / 

As you are viewing the tapes you,;will have the opportunity to answer questions about the material. 
Answer sheets will be given to you before each lesson. Th(5y are in an envelope marked with the leas*i)n number 
' in.a location that your officer will decide upon. Each. of you will be given a set of code letters for identification. 
These will be posted on your bulletin board and on the front of your personal booklet. As soon as you h^ve 
received your answer 5heet write your code letters on tlie paper in the space provided. This must be done for 
each training session. / ^ 

The answer sheets consist of "key words*' followed by letters.-The letters after the keV^j)rds correspond 
to the choices youil have when answering each question. Once you think you know the answer shnply circle 
your choice: For most questions, the questions and answer options, or at least the answer options, will remain 
on the screen for 10 seconds. - ' fCj ^ 

" On all of the questions, you will -hear two beeps. When you hear the second beep« circle your answer 
without d^lay. If you don*t know the ansvyer circle the letter E for * -can't decide.*' 

' ' (Graphic #3 —question) 

* - For examptertf asked, **Who v^as the first professional full-time chief of the Rbckford Jire Department?",., 
you might ba given the following choices: A. James Cragan; B. Thomas Blake; C. John Lakin; or D.^ Wayne 
Swanson. The question and choices will remain on the screen for 10 seconds and then thi3 mrvderator on the 
tape will discuss the correct answer. In this case, C was the correct choice. The fir^ professional full-time 
chief of the Rockf ord Fire Department was John Lakin who was chief from 1880 to 1891 . Once again if you were 
not able to choose an answer you should circle the letter **E." Please do not look over the shoulder of the next 
giyyto see what he is doing. Don't discuss the answers with the others. It is critically important for us to know 
how well the training programs are working. Therefore We need every man's individual answer. 

In answering these questions, please make a final decision on the answer you went before you circle the 
letter. Likewise, be sure that you do not go back and insert the cc;*rect answer after itlias been discussed by 
the moderator. Our major reason for asking the questions is to determine if the video tapes in their present 
form are doing an adequate job of training. Should any of you change yotir answers, we would not be able to 
properly evaluate the job done by the training tapes. 

Some of'the questions in the prefire planning series will seem fairly simple to you. This is because we will 
often be questioning you over information that has just been discussed. But your answer to the question is 
important. You will be reinforcing that particular bit of knowledge by thinking of the answer or making a 
response. Jjj^ 

B. Quick Quizzes 

. In addition to the question and answer procedures fust described, you'll be taking a quizat the end of each 
tape. The quiz is always preceded by a sign that says **Quick Quiz."' The major difference between this quiz 
and the questions we just mentioned is that you'll only have five seconds to choose and circle an answer. A 
number of questions will be asked consecutively. After each question, you'll have five seconds to circle your 
choice and then the tape will move on. If ypu don't know the answer to a question simply leave it blank and go 
on to the next question. If you dc fail to answer a question, check the key words on your ajiswer sheet to be 



stire tlnat the next answer you fenter is in the appropriate place;. After the quiz has been completed the answers 
will be discussed by the narrator. Once again, be sure that you do not change your answers after the quiz has 
been completed. At the end of each lesson, your answer sheets will be collected by your officer and picked up 
by the project Field Director. The Fire Departmenr itself will not keep track of ycur scores and nothing will be 
entered in your perman^^nt file. 

^ C- Summary of Procedures 

Now we'll repeat the process briefly. First, each training session will begin at two minutes after the half 
hour so plan to arrive at the viewing room a few minutes before this. As scon as you arrive, pick up an answer 
' sheet and write your code letters in its upper right hand corner. To answer mi''*iple choice questions, simply 
circle your choice. For regular questions, you'll have approximately 10 fieconds to answer. Answering the 
multipie choice questions asked in ''Quick Quizzes" proceeds in the same mianner. The major difference is that 
you'll have to work faster when taking a "Quick Quiz" since you'il only have five seconds !o circle an answer. 
Once again be sure that you work independently in answering ail queslions. • 

After the session is completed, place your answer sheets in the envelope provided and leave the envelope 
with your officer for later pick-up. 
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(Speciial treatment group instructions) 



IH. One-Way Covert Response 

be readv for vievring a few miiiutes Jre this. Should you arrive at a training session after the video tape has 
bei: dot^^^ tap .< the session fo. which you are late. Each ^-'f f ^^^J^^^^^^^^^^ 

atflater date to take care of such problems. The company officer will make a record of those present at each 
viewing session so that we can arrange make-ups for those absent at the first showing. 

A. Regular Video Tape Questions 

As you are viewing the training tapes', questions will be asked about the material being covered. They are 
there to help\ou review the information. Answer the questions mentally. ^ 

For most questions, the quesUon and answer options, or at least the answer options will remain on he 
screen ra faSr/ ime so that everyone has an adequate amount of time to think of the answer. On al of 
Sr^a^t^ons "ou wJf hear two beeps. These are just to warn you that you should be thinking of an answer to 
the questionb. 

(Graphic #3 -^ question) , ' ^ 

For example, if asked. "Who was the first professfonal fulUime chief of the ^^^^l^^^^^^^^^^^^^ 
vou might be given ths following choices; A. James Cragan; B. Thomas Blake: C. John LaKin. o^ D- Wayne 
SwaS^'Se iuesuon and choices wUl remain on th**creen for a fairly long period <^f time and then the 
SraTor wilS^^^^ correct answer. In this ca J?^w^s the correct ^^oice The first professional full- 
time chief of the Rockf ord Fire Department was John Lakin who was chief from 1880 to 1891. 

B. Quick Quizzes 

In addition to the question and answer procedures just described, there will be times when you'll only 
have^i^ seconis the answer. A number of questions will be asked consecutively. After each 

qul3t[:;n: yTwmhave five seconds to make a mental note of the answer and then the tape will move on. After 
thequiz has been completed the answers will be discussed by the narrator. 

C. Summary of Procedures 

Now we'll reoeat the process brieny. Each training session will begin at two minutes after the half hour. 
<,n nl^nTorrr ve at the >rtew[ng^^^^ a few minutes before this. Be sure that your company officer records you 
attSance atTe ses^^^^^^ training tape has begun, answer the questions asked, mentaily without 

them wit^Xs. For regular questions you'll have 10 seconds to think about an answer, wble dur- 
ing "Quick Quizzes" you^l only have five seconds. 
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(Same for all treatment groups) 



IV. ThiB Rr6test 

In addition to the procedures just described, you will be asked to take a couple of additional Qui^jes djj 
.■inB-vour training. The first such quiz will be given before your training begins^YourTesponses on this w.11 
'KXow h"ow much you already know about prefire planning. You wi l probably know the answers to some 
of the Questions while others wiU ask for information you will learn from the training tapes. - _ 

Don t wo?^ about your score, all we want is for you to try your best to answer al the questions. After you 
have seen re entire series of training tapes, you will be given another test similar to this one, whidh will let us 
know how well the training tapes worked in teaching prefire planning. ^ 

In aSn to this test and the one you'll tak"e at the completion of training, we will pericecal y ask you to 
fill 6ut a questionnaire which will let us know how you feel about watching the programs, prefire planning, and 

''"onVSnaTn'e. Should you have any set tuning problems or set malfunctions let us know immediately. Gall 
one of two numbers-either 965-7450 or 5689 on the Centrex system. ^ - 

- We appreciate your cooperation and hope this will be a worthwhile experience for you. 
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PRETEST 

I . ■ ■ ■ 

> ■ 

B.O///3-2' 

1. This structure is located on a "flat roof. 
Can this be deacribed as 



And this is how it looks from below. 



A. 
B. 

D. 



a continuous gravity vent 
an .automatic opening skylight 
a jponitor vent with glass sides 
a power roof exhauster? 



B.O, 
2. 



//2A-2 • ^ 

Let's assume t-hat a fire has started in an industrial building ^and , the annunciator 

panel shows this display. Look close.ly at this panel. What part of th^ building 
is involved in the fire? . ^ 



A. the second floor of the building 

B. room number 16 ^ * . 

C. first floor stockroom ' *' • - . ' 

D. insufficient information to answer ^ ' . 

B.O. #2-1 •> * .ft 

3* 'on a prefire plan survey, you find a room which contains the control valve for a 
sprinkler system. This gauge is above the clapper of the control valve an^ this 
gauge is attached "below the clapper. What type of sprinkler sy.stem is used in 
this room? 



A. a ^et system . ^ 

B. a dry -system ' • 

C. a deluge system ■ . . 

B 0. #2-7 " 

a! *How often should a return visit ^be mad4 to a bailding that has been preplanned? 



"A., every six months 
B. . every year * , ^ ^ 

: C. at. least every two years . \ ' 

B.O. '^ItS^l r"/ . ^ ^ 1.--, ^ 

5/ You are now on a survey of a high-rise building which has up-to-date blueprints. 
On the blueprints, you see an area that ^is diagranuaed like this.' Notice the. 
docation of the elevators and the enclosed stairway. All of the apartments and 
the storeroom open^ onto the same hallway. While physically on. a survey, what 
would you find in. this area? , ' . 

. A. a^deadend corridor " 

B. a vault ^ • • '\ - • 

C. an inaccessible 'area. ^ ' ' • . 

D. a pit - 

'b.O. //6-1 ^ • ' n- . c / t.* u 1 ^ 

6. These are the flammability limits for Ethyl Chloride -3.8 to 15.4. Ethyl 

Mercapta's flammability limits are 2.8 to.18.0. And the flammability limits for 
Ethylene are 2.7 to 36.0. Of the^e three hazardous materials, which one present:, 
the greatest danger from the standpoint of flammability limits? ' • c 

A. ,Ethyl Chloride ■• . .• 

/B.. ••• Ethyl Mercapta , _ 

"'C' Ethylene • ' " ■ , " 
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B.O. #5-1 • , 

7. What is the best way to. find problem areas for communication in a building? 

Ah .check the blueprints 

attempt to use your fire department radio in the area 

C. ask the building engineer 

D. check the electronic equipment 

B.O.' #2A-1 

8. Here, is a look at a fire pump that serves all of the automatic sprinklers in 
an industrial facility. It's located in a pumphouse separated from the rest 
of the plant. This is how one side of the pump's engine looks. And here's 
a* look at the other side. This tank is along one wall of the pumphouse. 
Which of the folJtpwing is the correct description of this pump? 



<; 



A. diesel pump serving all automatic sprinklers 

B. gasoline pump serving all automatic sprinklers 

C. steam turbine pump serving all automatic sprinklers 

D. electrical pump serving all automatic sprinklers 



B.O.' #4-3 

9. This device is located in the 'engine room of an elevator. Is the elevator 

• ■ ' 

, A. hydraulic ' ' 

•B. cable-supported \ . 

B.O. #7-2 ; : \ 

10. Under the heading "fire flow," you would find information on whic^i of the 

^ following: ' . . 

A. automatic sprinkler systems^ . * 

B. the quantity of water needed ^ : ■ 

C. the longest length of hose needed ' 

D. the location of PIV'"s i 

B.O., #6-2 

11. Here are two Fire Hazard Diamonds. Which one displays the greatest flaramability 
hazard? Is it , 

' r 

Choice .A c ^ . ^- 

'''^ Choice B ^ ^ / ' 



B.O. #5-4 , ' r : 

12. Which material in a building has priority consideration for salvage 

• " A. files . ^ 

B. expensive equipment 

,C. material on skids ' 

D. Whatever the owner wants salvaged. 
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B.O. #7-4 



13". Here is a perimeter diagram of a high-rise building. Notice the scale and 
the north indicating arrow. A gas station is located near the high-rise. 
How far away is it? , . 



A. 50 feet^ 
. B. 100 feet 

e. ISO^feet 
D. 200. feet . 

Look closely at the diagram again. . . 

V.O. #3-1 . ^ 

"1.4. Look at' this, picture of a roof. What style of . roof is it?- Is it 

a flat roof 

B. ^ a gabTe roof . . , 

C. a- mansard roof ' - v • 

* D. a hip roof . i 

B.C. #6-5. - ' ' • . ^ ' ' 

15.'. Here is the infomiation about potassium persulfate that is contained in NFPA 
code 49. Look cLosely at t;he information. Which of the following information 
would yo^* include on the survey form about . potassium persulfateT 

• A. don't 'use water to extinquish a fire involving potassium giirsulfate. 

B. potassium persulfate is highly flamm'able. 
. ' .-.C. it is- a toxic oxidizing agent . \' 

D. it is a cgmbustfble liquid. 

.B.0\ ihk-l & 2 " . ■ ■ 

16.,- Let's have a quick test of your -perception. We'll show you >^ij^ral pictures 

of a building. Ldok for certain ty^es of door and window construction. Select 
the choice, which is not present «in the building. Look at the building and 
see if you can find ' ^ 

^ ' ^ ^ . ^ ..' " ■ . ; . 

A. casement windows 

'B. factory-style^windows . . " " 

; G. a single swinging door • ' 

D. , double swinging doors. . - ' 

Remember, an3wer with the type of construction that is not present. 

This 'type of - window is on the first floor.* These doors are in the rear of 
- the building. And this door is also part of the building. This structure 
• \ is located in one of the walls. And here's a look. at the front entranceway. 
Now, which of these four types 'of construction was not present in the building? 

A. casement; windows 

^ B. ' factory-styl,e windows ^ ■; 

C. single swinging door ' ' . ' 

D. double swinging doors « " 




218 



O . , ,235 



ERIC 



B.O. //3-4 o 

17., Identify the way this roof would look as a diagram. Your prefire plan survey 

• information might describe the roof like this: Type - Arch-like. Descriptior 
' four skylights and three automatic-opening vents. Based upon the picture and 

• the description, which diagram would best illustrate the roof? 

Diagram A ) 
Diagram B , 

Diagram C ' 

Diagram^ D . ' . 

B.O. ?/6-3 

18. You are now on a .prefire plan survey and you find a liquid marked Pyrenone ^ ' 
in a second floor storeroom. A look at the eatry in the "Fire Protection 
Guide pn Hazardous Maiteria.'' s" gives this information. How would you describe 
Pyrenone on your survey form? , , 

^ A. a. flammable liquid ^ 

B. a flammable solid 

C. a combustible liquid . / ' ' 

D. a non-hazardous liquid ' : ^- , * 

B.O. #5-5 ' ■ " ^ "V. V . \' 

19. There are several considerations you, as a prefire plan surveyor, must make ^ 
concerning handicapped or bedridden people. What is vQur ' primary concerif'in^ 

^.dealing with' the handicapped and bedridden while din- ybur pretire plarf survey^ 

A* evacuatxoa routes 

B. possible medication * / . ^ 

their location . . 
D. their illnesses ' ^ / 

B.O. #3A-5 

20. Which type of window is the easiest ,to, open for forcible entry? 

- A. awning windows . • 
B. casement .windows - 
• C. double-hung windows, . 
D. jalousie windows 

The rest of the questions all deal with the symbols that you'll use on your prefin 
plan diagrams. ^ ' 

B.O. //2-3 ; ' 

21. What is the prefire plffinning symbol for a non-sprinklered area? Is it 

Symbol A 
Symbol B' ' 

B.O. //3-3 - • " \ 

22. What is the pref?lre planning symbol ifor a scuttle hole?. Is it 



Symbol A 
Symbol iB 





B 0 ' //2A— i 

;23.* What is the prefire -planning symbol ..for an annunciator panel? Is,it 

. Symbol A ' , ^ " 

Symbol B 
Symbol C 
Symbol' D c 

24°; \lTt is the symbol you'll use on your prefire plansN^o mark hazardous materials 
Is it 

Symbol A 

Symbol B - . 

• B.O. #4-1 7 . • 

25, Is this the prefire planning symbol for 

A. an open elevator 
' 'B. a closed elevator 
C. an .electricity shutoff . , 

If/ B^sed^pon this surley information, which symbol would you use in your finished 
prefire plan diagrams to represent the gas shutoff?. Would you use 

Symbol' A 

, Symbol B . 
Symbol C ' . . 

Symbol D 

27°- This'^ymbol can be inserted into the. diagram in one of the following locations 
Where' should it go? 

At., location A where there is a water tower? 
At location B where there is a standpipe? 
At location C for the roof tank? 

At location D for the cistern? ^ 
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BEHAVIORAL OBJECTIVES »FOR PRETEST 
■ *** " . 

B.d. #3-2 - Given a picture of a. roof, the Jjeamer will correctly identify various 
- r- " structures which are found on the roof. These include: - 

a) power roof exhausters ' 

b) continuous gravity vents 

. c) monitor vents * * 

. d) skylight's . ^ ■ ^ ; y-. . v:^ 

• e) scuttle holes 

o f) chimneys ~ " ' 

g) • combinations or variations of these. ^ 

B.O. .//2A-2 - The learner ^ill identify the main characteristic? of fire . alarm systems. 

a) the type of system (local or supervised) ■ ^ 

^ b) the location of the annunciator, panel and* .\ - 

c) the system coverage. 

B.O. //2-1 Given a sprinkler system that uses water as an extinguishing agent, the 
learner will identify the system as being: ' .. 

a) a wet. system ^ 
. b) a dry system or 

c) a^. deluge system. 

B.O. #2-7 - The learner will identify administrative prdcedures ^of the prefire 

... pl.anning process : " . 

a) filing procedures " 
' b) revision procedures 

B.O. #5-2 - The learner will identify areas in . a given building which couljd cause 
problems in rescue attempts based upon: 

a) their representation on blueprints 

b) visual inspections of the area. 

BiO. #6-1 - The learner will interpret terms expressing the properties of flammable, ■ 
toxic and '^explosive materials that are hazardous. 

■ i 

B-0. if 5-1 - Xha learner will identify the actions taken to locate areas in a given 
building which disrupt fire department communications. » * 

. B.O. #2A-1 - When presented with a series of pictures of a fire pump, the learner 
will correctly identify : - ' 

a) the type of pump . ' ' ; ' ■ 

b) the power source 

c) the 'type of operation and 

d) the location of the pump. 
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B.O. #4-3 - The.learnet will Identify and differentiate elevators and elevator 
components: ' - 

^'a) * construction parts'" ^. ' ' • 

b) emergency elevator apparatus 

c) cable-supported vs. hydraulic elevators. 

B.O. #7-2 - The learner, will compile into finished prefire plans, information about: 

a) perimeter survey 

b) fire flow ^ . . 

. c) laddering and . ' 

d) hoses. ' '* 

B.O. #6-2 - The learner will identify ^nd interpret codes used in marking flammable, 
toxic and explosive materials that are hazardous. (As used in the Fire 
Hazard Diamond of NFPA code 704M) 

B.O. #5-4 - The learner will identify the actions taken to locate material in a 
building that should be given priority during salvage operations. 

.B.O. #7-4 - The learner will interpret diagrams' which give the following information 
about obstructions, structjures and materials in ..the perimeter area of a 
selected building:* 

a) description ' - • , 

b) direction 

c) distance and. 
. d)" height. , , 

B.O. #3-1 - When presented with pictures of various roofs, the* learner, will identify 
the types of roof construction of each. Thesie include: / 

a) flat 

b) pitched 

c) arch-like or 

d) any variations "of these. 

B.O. #6-5 - The learner will compile into finished prefire plans, the location and 
important characteristics of flammable, toxic and explosive material 
that is hazardous. ' 

B.0« #3A-1 - IiHien presented with a series of pictures of windows, the learner will 
' identfy these types of windows: . 

a) double-rhung windows 
■ b) casement windows 

c) factory-style windows and 
■ d) jalousie windows. 

V 

B.O. #3A-2 - When presented with a series of pictures of doors, the leamer-.^ill 
correctly, identify these types of doors: 

i 

• a) 'double swinging doors ' . . 

b) single swinging doors ; . 

c) revolving doors 

d) sliding doors and - 

e) 'overhead doors. ^t^/:^ 
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• \/ ^ PRETEST B.O- PAGE T^HREE 

" ' . . . ■; • <^ - s ■ ■ 

B 0' #3-4 - Given several pictures of a rooftop, the learner vill diagram the roof- 
.top using the appropriate prefire planning symbols fo^r flat, pitched, ^ 
arch-like surfaces and all roof structures. 

^B.O. #6-3- The learner will interpret tables and entries f rom NFPA codes, included 
^ 'in the '*^ire Protection Guide on Hazardous^Material. 

I a) NFPA code #325A - • _ " ■ 

" b) NFPA' code /A325M 

c) NFPA code /M9 . ♦ 

d) NFPA code //491M. 

B.O. #5-5 The learner will compile into finished prefir.e Pl^ns for a given building, ' 
the locat:f.on of: ' . ^ 

a 

a) problem areas for fire department communication 

b) special rescue considerations 

i) material/equipment for priority salvage. , 

B.O. #3A-5 - Given several pictures of a selected building, the learner will compile 
into finished prefire plans: 

a) °an estimate of the best points for forced ventilation and forced entry" 

b) the location of the main gas and electrical shutoffs in the building. 

B.O. //2-3 The learner will, when .presented with a series of prefire planning symbols 
be able to identify the- correct symbols for: 

. ■ . . - 

a) an automatic sprinkler system 

'b) an automatic chemical sprinkler system ^ ^ 

c) a non-sprinklered area ; - . .... 

d) an O.S. Y. " 

e) a gate valve 

f) a sprinkle ; riser 

g) fire department connections ^ . .. i. 

h) a P. I. v.. 

! 

B.O. #3-3 - When presented with a series of pjrefire planning symbols, the . learner . 
will identify the symbol for: ^ i 

a) vents 

b) lightwells 

c) skylights 

■ d) scuttle holes and 

e) chimneys . ' 

B.O. //2A-3 - Given a series of prefire planning symbols, the learner will identify 
* ^ the symbols for: - ' 

a) fire pumps / 

b) annunciator panels 

c) water towers 

d) cisterns ' , • 

e) roof tanks ' ' 

f) sJtandpipes <^P'i * 

g) fire hydrants and " ■ . V " V.. 

h) water mains. 

240 " • " .. 



PRETESrB.O. PAGE FOUR 



B.O. #6-4 - The learner will identify the prefire planning symbol for hazardous 
material. " . . * 

B.O. //4-1 - The-^ learner will identify the prefire planning symbols for: 

a) elevators . 

b) .open stairways ; -. 

• c) ^enclosed sjtairways and 
d) smoke-pro^f towexi's (in. a given building.) . ^ 

Br.O. #3A-4 - When p res eJted with a series of prefire planning symbols, ^the learner 
will identify the symbols for: ' . - 

'a) gas shutof fs 

b) electrical shutof j^s 0 
'c) heating units 

d) fire doors . 

e) basement doors ■ 

• f) overhead doors and > v . 

• g)'' fire 'escapes 

B.O. //2A-4 - The learner will compile into finished prefire ^l^Sj all information 
concerning: 

■ ■ . a) fire pumps 

b) perimeter stru^ures and ^ ' 

c) fire alarm s/stemsv 

' ■ • ■ ^ \- ^ . 
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Posttest and Behavioral Objectives 
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' POST TEST • 

. ' i 

B.O. ..?/6-3 ' ..I 

1. Kere is an extract from NFPA code It contains information about silicon 
hydridfe. Look closely at the extract. Now answer this question. You are 
fighting a fire in a building. Silicon hydride is stored in a part of the 
building that 'is not inyovled in the fire. What could happen? 

A. The silicon hydride could ignite with a slight rise in temperature. 

B. The. silicon hydride (/quid ignite when it contacts water. 
:Ci^ The silicon hydride will only ignite if chlorine is present. . 

hydride will not ignite. ^ " / 

B.O. #3-4- - " , 

2. This is the diagram of a roof as it might appear on a finished prefire plan. 
Which, of the following statements would be on the survey form? 

A. A hip roof with a chimney in the northeast ^ corner.^ 

B. A mansard roof with;a vent in the northeast corner. 

C. A flat roof with a skylight in the northeast corner... 

D. An arch-like roof with a chimney in the northeast corner.' ■ - 

B.O. //6-5 ' . " ^ 

3. This is an ■ extranet .from NFPA code 325M containing information about ethyl 
chloride. ... Look closely' at the information. On you prefire. plan .SMrvey form, 

y'^u are asked to fill In • the .im^^ about ethyl chl.otide. Which 

of the following fact's are true and should be included in this information? 

. A. It has a high flash point and sinks in water. Water may be ineffective as 
an extinguishing , agent. " > 

B. It has 'a high flash point and is water soluble. 

C. It floats on water and isn't soluble.- Water, may be ineffective as an 
extinguishing agent; 

D. I*: sinks in water and is not soluble. It has a high flash point. 

.1 * ^ ■ • 

B.O. #2-7 

X. What should the complete set of prefire plans that is kept at the companyr- 
level be used .for? ^ 

• A. In~house training, . . 

B. " fire alarms or 

C. fire academy training. 

B.O. #5-5 . - 

5. The material in this warehouse is loaded on skids. Would you include information 
about this area under the heading 

A. location of \faluables 

B. other significant areas , ' 
'C. deadend corridors or . ' ^ • 

D. " limited access/inaccessible areas. 
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BaO. #2A-2. ' . u-i ' 

6. What should be done if you come across a coded annunciator panel while on your 

pref-ire plan' survey? 

A. set: off the alarm to make sure that the panel works correctly.^ 

B. check the smoke detectors that are used to trigger the alarm. 

C. tell the owner to replace the panel with one that isn't coded, or. 

D. learn what the codes on the annunciator panel mean. 

^.0. //2-1 ' ' 

7. On a prefire plan survey, you come across ^this control valve to an automatic 
sprinkler system. This device, known as an accelerator, is attached to the- 
system. What. type of automatic sprinkler system is this? ^ 

A. • a wet system 

B. a dry ststem . - 

C. a deluge system , 

B.O. #2-7 ' ^. ' 1 9 

.8. -Which of these prefire planning forms is kept on file in the fire venicie • 

A. The prefire plan survey form ... ' . 

B. the . finalize.d diagrams 

C. - the company extract 

D. the revision form. 

:b>o.:j/4-3 _ „ _ _ ' ' 
-9. This- device is located in the engljte-ixoom of an elevator- Is the elevator 

.*)' ^ = 

A. hydraulic or , / • 

.B. cable-supported? < / 



B.O. #7-2 
10 



Under the heading "fire flow," y^ would find information on which of the 
following 



A. automatic sprinkler systems . ■ 
the quantity of water needed,: 

C. the longest length of hose needed, 

D. the location' of PIVs. i ^' : 

11. Here are two Fire Hazard .Diamonds. \^±ch one displays the greatest flammability 
hazard? >[ ' 

Choice A 

Choice B \ . • ^ 

B.O. /;5-4 ■ . 

12. Which material in a building has priority consideration for salvage? 

A. files 

B. expensive equipment ' . 

C. materials on skids - ^ • 
• D. whatever the owner wants salvaged. 



246 



-. 3 - 



How far away is it? 

A- 50 .feet 

B. 100 feet 

C. 150 feet, 

D. 200 feet 



B.O. #7—4 ■ . TTu«,-« e eaq qtatiOH located in 

14. ) Look at this perimeter diagram again. I^ere is the gas stati n 

relation to the high-rise? 

A. north of the high-rise- 

B. south of 'the, high-ri^e- 

C. southeast of the high-rise- 

D. northwest of the high-rise. 



15- Isi this the prefire planning symbol tor 

A* a heating unit 
B. a fire, hydrant . 

a hazardous area 
'D- a heat shutoff 



riow'would ycu diagram an open stairway in a building with automatic wet 
sprinklers? Would you use 



Diagram A 
Diagram B 
Diagram C 
Diagram D- 



Symbol A 

Symbol B ^ " , 

Symbol 'C 

Symbol D .. . • . 
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B.O. if2~3 ■ .\ 

18. • What is the jprefire planning--symbol jEot a sprinkler riser/ Is it 

, / 

Symbol A • ^ / . - 

Symbol B " ^ V 

B.O. //3-3 / . . 

19 • Here's a look at a roof structure. It can be manually opened from the outsid( 
'-or automatically opened by this device. How would you diagram this structure 
on your finished prefire plan diagrams? Would you use 

: , Symbol A ' * 

Symbol B ^ * . . . ' 

'Symbol C ^ " *' 

Symbol D ■ ' . 

B.Q. //2A-3 

20. What is the prefi^re planning symbol for a standpipe? . Is it 
• Symbol A 

Symbol B ' . ^ 

Symbol C \ - * 

Symbol. D ^ - ' 

B.O. //2-'3 

^ 21. What is the prefire planning symbol for a non-sprinklered area? Is it 

Symbol A ' . 

^Symbol B , 

f» ' ■ ■ 

B.0...jB^-3- • , . ' ■ 

22. What is the prefire planning symbol for a ,scuttle hole? Is it . " 
Symbol A - . 

Symbol B , . ^ . . 

B.O. 

23. What is the prefire planning symbol for an annunciator panel? -Is it 

Symbol A ^ ^ , ' . 

, Symbol B ' 

B.O. //6-4 ' . 

24. What is the symbol you'll use on your prefire plans to mark hazardous material.' 
Is it . 

Symbol A . " • 

Symbol. B* 

B.O^. /M-l ' " . 

25. Is this the prefire planning symbol for 

A. an open elevator 

B. a closed elevator 

C. an electricity shutoff 
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26°*' Ba8ld -upon this survey infomation. which symbol would you. use in your finishe'd 
pref ire pLn diagrams to represent the gas sh^toff? Would you use 

Symbol A . ' ^ 

Symbol B ' .. ) , 

"Symbol C , . ^ ^ / . 

Symbol D • 

-.J ' . , * 

27°* ms^ymbol cari be inserted into the -diagra. in one of the following locations. 
Where should it go? , , ; " ■ ^ ^ 

At location' A where there is a water tower? • , ^ ^ • . 
At location B where there is -a standpipe? ^ 

At location C for the-^rt5or tank? ; . 

' At location D for ti^pcistern? 

28^' ?Sis shed stores nitro-cellulose; a. highly reactive and flammable material- 

' Which s^bol would you use to mark this •shed on your finished prefire plans- 
' ' Would you use ' / . 

Symbol A ' ^ , ' 

Symbol B > v ^ , 

Symbol C ' . . * 

Symbol D . ^ " * * ' 

B-0- //3-4 
29 



This is the diagram of a roof as it might appear on a finished prefire plan 
diagram. What type of roof is it? 



A. a mansard roof . • v 

B. a gable roof ' j ■ ^ ^ 

C. a hip roof ^ ^ ^ 

D. a gambrel roof '-'^ 

30- Which color in the fire hazard diamqna indicates reactivity? 

A. blue ' ^ - 

B. red . ^ 

C. yellow . rj 
. D. white 

^ou'u'sL'several- pictures of the doors and windows in this buildihg. Identify 

• the type of construction of each. This type of window is used on all sides of 

• the building-. And doors like this make up the main entrance ways. Which type 
.of construction is used on the doors an^ windows of this building.^ 
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A. Sliding doors and casement windows, J 

B. Double swinging doors and f actory-sty]?l windows, 

C. Single -swinging doors and double-hung windows, 
d! Double swinging doors and casement windows. 



32. .What type of roof doeo this church have? Does it have 

' -t. • ♦ 

..A. a gal^le roof * 

.3. .a hip roof , " ' *' 

'C. a mansard roc f *^ — 

D. an arch-like roof^ 

•B.O. #6-5 

33. One of the materials listed in the "Fire Protection Guide' on hazardous Materia 
. i3 called methyl chloride. We'll show you four facts about methyl chloride. 

Which' one should be included in your prefire plan survey information? 

A. , Methyl chloride has flapmability limits of 10.7 to 17.'4; 

B. Methyl chloride's ignition temperature is 1170°. 

C. Methyl chloride has flammability hazard code of "4". 

D. Methyl; chloride has a health hazard code of' "2". - 

B.O. #5-2 

34. On your inspection. of blueprints for a^ particular building, you find an area / 
that is diagrammed this way. Would you include information on this area under 

A. -deadend corridors ' ■ ' ./ 

B. limited access and inaccessible areas 

»C. other * ^ ' ■ ■ ' 

B.O. #3A-5 - / ' 

35. At what location in the buildings you are surveying might. you expect to find 
• a transparent shatter-resistant material used in place of glass? 

r ' ■ - = ' " ^ ' . ' 

A. in the first floor windows and doors 

> B. in the front windows on all floors . 
C» in all of the^ sliding doors on any floor 
D. in any windows enclosed by metal bars. ' 

... . ♦ r. . . ■ 

c ^ 

B'.O^* #7-4 . ' . ' 

36. This diagram ±s drawn on grids similar iio the ones on your survey form. Looki 
closely at the diagram and the scale. -Where is Black Manufacturing located 
from Rock Town Products? 

rA. 100 feet west ' = . 

B. 100 feet south ' - ^ 

C. /50 feet ea^t . * .* 

D. 50 feet no/th. ' - ^ \ ! 

. ' ' • \\ 
" X 
B.O. #6-3 . ' ' ' ' 

37. These three facts about Dodecane have been extracted from NFPA code 325H. ' 

Look at them closely. Which o/ the folloiwng statements about dodecane is ijruei 

A. Dodecane is'^highly toxic . « 

B. Dodecane will siiik in water • ^ • 'i^t 

C. Dodecane's fumes are lighter than air. * 

D. Dodecane will float on water, c 
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;?8?* ml'fire pump ii in theljasement of i high-rise apartment building. Here's - 
a close ;.ook at the motor. What, type of fire puir.p is this? 

• . . • 

A, gksfoline fire pump 

B/ an e.lectric fire pump - . ^ 

C. a diesel fire pump . . 

b. a steam turbine fire pump. • ^- 

i:°.*TMf structure is located on a flat roof. And this is how it looks from below. 
, dan this be described as 

. V A. a continuous grrivity vent ^. 

' B. an automatic opening skylight' i . 

" ,.,.C.^.a monitor vent with glass sides 
D. a power roof exhauster? .. ' 

< ' * . 

N^'^'ift'I^ssume that a fire has started in an industrial building and the annun- ■ 
cMtor pane! shows this display., ' Look closely at this panel. What part of the 
building is involved in the fire? 

A. the second floor. of the building/ * 
. B. room number 16 : 

C. first floor stockroom 

D. insufficient information fo answer. 

?'^'ofl\refire plan purvey, you find a room which contains the control valve for 
a s^r'inkler system' This guage is above the clapper of the control valve and 
this' guage is attached below the clapper. What type of sprinkler system is 
used in this room? ' > 

A. a wet system 

B. a dry system 

C. a deluge system ^ 



B.O. //2-7 
4. 



Horof ten should a return visit be made to a .building that has been preplanned? 



A. every six months , ' 

B. every year , 

C. at least every two years. 

5:°"Y!u'are pow" on a survey of a high-rise building which has "P-f -^^^^^JJ^^P^f 
On the blueprints, you see an area that is diagrammed like this. Notice the 
. -Scatiori of the elevators and the enclosed stairway. All of the apartments 
• and the storeroom open orfto the same hallway. While physically on a survey, 
what would you find in this area? 

A. "a deadend corridor 

B. a vault 

C. an inaccessbile area 

D. a pit ' . 

. . « • ' \ ^ Kj <^ 
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B.O. //6-1 ' . ^ ^ ' ' 

6. These are the f lammability limits for Ethyl Chloride - 3,8 to 15,4, Butyl 
.Chloride's flammability limits are 1,8 to 10,1, And the flammability limits 

for^Butyl Acetate are 1.7 to 7,6, Of these three hazardous materials , which • 
.one presents the greatest danger from the standpoint of flammability limits? . 

A. Ethyl Chloride . ♦ • 

* .'B. Butyl Chloride . . . , 

C, Butyl Acetate 

B.O. //5-1 V . " . 

7. ^What is* the best wa^ to find problem areas for cammunications in a building? 

A. , check the blueprints . ^ ' V 

B. attemjJt to use your- fire department radio in the area' =^ 

C. ask the building engineer 

D. check for electronic, equipment, »^ , 

B.O. //2A-1 \^ . • ' • ■ 

8. Here, is a look at a fire pump that serves all', of the automatic sprinklers ' in 
_ an industrial facility. It's located in,a pumphouse separated from the rest 

of the plant. This is how one side of the pumi)'s. engine looks. And here^s 
a look at the other side. This tank is along one wall lof* the pumphouse. 

Which of the following is the correct description of this pump? : 

'..■>" , ■ . ; 

A. diesel pump serving all automatic sprinklers. 

B. gasoline piitrip serving all automatic sprinklers - / 

C. steam turbine pump serving all automatic sprinklers 

D. electrical pump serving all automatic' sprinklers 

. B.O. .//2A-1 , \ 

9. This console controls the operation of the pump we jus"^:^ looked a^t. This panel 
of dials is on the controller and this switch is found ^bove the "start" ' 
button. What type of operation does ' this pump have? Does it have 

A. manual operation 

B. automatic operation r ' 
. B.O. #4-3 * . . o ^ ^ 

10. This elevator does not have an outside panel j-abeled '/emergency service" or 
"fireman's service." flowever, on the panel^in the cab, there is a key slot^-.. 
labeled "independent service.!* Which qi:^;thl following statements is true? 

■ . ■ ■ ■ ^K-.:)\ :V< • ■ 

A. this elevator has fireman's service 

B. this elevator was aot designed f orf'Tirev^^^ operations. 

C. 'this elevator has a photo cell to:. detect /fires. ^ 

D. the firemen's service key will operate this elevator. 

B.O. #6-2 • , ' ^ , 

11. You are now on a pref ire-plan survey and fji^nd a, piece of equipment that is 
marked this way. What would you say about the material inside? 

A. it is non-flammable, but highly tokic.. 

B. it is moderately fiammablei but highly toxic. 
C* it is highly flafmmabie, but non-reactive . * 
D. it Is highly flammable and. highly reactive, 
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12?' Afler you've found out which equipment a building owner would like salvaged 
■ first, where would you mark down the information on your survey form? Would 
you mark it under 

A. location of v. .I'lables 

B. other significant areas 

13?* Look at this picture of a roof. What style of roof is it? Is it 

A. a flat roof 

B. a gable roof 
• C. a inansard roof 

. „ D." a hip roof ' 

14?* Look at. this picture of. a roof. What style of roof is it? Is it 

A, , a flat roof ^ ' • ^ 

B. a' gable roof 
. C. a mansard roof 

D. a hip roof 

15?"H!re is the information about potassium . persulf ate that is contained in 
Nrelcode 49. Look closely at the information. Which of the following 
information would you include on the survey form abput potassium persulfate 

A. 4on't use water to extinguish a fire involving pptassium persulfate . 

B. potassium persulfate is highly flammable. _ 

. C. it is a mildly toxic oxidizing' agent , ' ^ \ 

D. it is a combustible liquid. 

U?* Jet's have^ quick text of your perception. ' We'll show you several pictures 
. of a building. Look for certain types of door and window construction. Select 
the choice which is not present in the building. • Look at the building and 
see if you can find 

A. casement windows 

B. factory-style windows 

C. a single swinging door , 

D. double swinging doors . . ''■ii'jf'V 

Remember, answer with the type of construction that is. not present. Thi"^/ ' 
type of window is on the first floor. These doors are in the rear of th^ 
building. And fahis door is also- part of the building. This structure is 
located in one of ' the w^ls. And here'sf a look at tlae front, entranceway 
.: Now, which of these four types of conduction was not present in the building. 

A. casement windows 

B. factory-style windows 

C. single swinging door 

D. double swinging doors 
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17. Identify the, way this roof "would look as a diagram/ Your prefire plan survey 
information might describe the roof Like this. Type - Arch-like, Descriptioi 
Four skylights and three automatic-opening vents. Based upon the picture ind 
the description, which diagram would best illustrate the roof, ^ ^ 

Diagram A 

Diagram B ' , ' ' . 

Diagram C . 

^^ Diagram D , 1 I 

B.O. #6-3 : • ^' ' ' [ 

18. You are now on a prefire plan survey and you find a liquid marked Pyrenone 
in a second floor storeroom, A look at the' entry in the "Fire Protection * 
Guide on Hazardous Materials" gives this information. How would you describe 

I s Pyrenone on your survey form? , - ^ 

^- ■ 

A, a flammable liquid 

B, a flammable solid . / ' 

C, a combustible liquid 

^ D,. a non-hazardous liquid , ^ . 

B,0, #5-5 

.19, There are several considerations you, as a prefire plan surveyor, must make 
concerning handicapped or bedridden people. What is^your primary concern in 
dealing^ with the handicapped and bedridden whil^.on your prefire plan survey? 

A, evacuation routes 

B, pos^sible medication 

C, their location 
D* their illnesses 

-R,0, #3A-5 ^ ^ - " ^ 

20, Which type of window is t!he easiest to open for forcible entry? * : 

A, awning windows 

B, , casement windows 

C, double-hung windows 

D, jalousie windows 



B,0, //2-1 ^ . 

21, ^ On 'a prefire plan survey, you come across this room which has a sprinkler 
^, r'/syst^tn.; I The r^bm is a-'^storage area for lumber. Here's a look at the 

^P^^lM^^'^i'^^^^^ device is one air bi^ihe risers. What type of 



A, a wetj system . p' \ 

B, a dry stystem Q , \^ 

C, a deluge system \, 
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B.O. #5^2 

22. On a prefire plan survey, you come across a structure that looks like a 
scuttle hole^ After further examination, you discpver that it leads to a 

^ deadend cavity over a freezer room. Where would you write down the info- 

mation about this deadend ceiling cavity? Would you use the blank marked . 

A. deadend corridors 

B. limited acces.s/inaccessible areas ' ' 

C. 'Other • ' • "^^"'-^'f 

' ^ . 

B.O. //3A-5 

23. Windows such as these mad6 of lexan present unique problems for forcible 
entry. What'type of instrument would' you use to enter through this lexan 
window? 

A. a portable saw ' . 

B. a blunt instrument 

C. a pry-axe 

D. a sharp pointed instrument made of hardened steel. 
B.O. #7-2 

24. Assume that this railroad siding is next to the building you are surveying. 
Notice where the siding is located in relation to tile building. Here-s^a 
look at -the distance between the siding and the building. Under which heading 
would you include information about the siding. 

A. exposures ' 

'combustible materials 
C. .ground obstructions 
' b". overhead obstructions 



B.O. //3-2 ; , / 

25. This structure is found on a roof. This device is attached to the hinged x. 

panels. Which of these descriptions fits this ventilation unit? \ 

A. a monitor vent operated by a fusible link . | 

B. a gravity vent which is continuously open / 
'C. a skylight with a manual opening device j/ 
D.^^a monitor, vent with louvred sides. 
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B.O. #6-1 C . : - 

26. This is the"-'flash point for a material called Flexo. What do you ,knaw about 
the material? ^ i \ 

. A. Flexo can , be ignitred easily at room temperature 

BV Flexo is very stable :"arid , presents no hazard 

: C. Flexo should be. stored in a wel^l-heated area " 

■ D'.^ Flexo haS'Va Very high flash point. / . • 

27. What should'- your- portable fire department; radio be used .for during your 



prefire planning survey 
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A. To talk to- other members of the pirefire planning team 

B. To ask for information from the alarm office 
G. To relay information to the deputy ^chief 

D. To check for possible communication 'problems 
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28. Look closely at these pictures of various roof structures. They operate 
from the movement of the air passing through them and have no mechanical 
operating parts.. . Are these structures called / 

A. scuttle holes 

B. power. roof exhaustets 

C. continuous gravity vents 

D. monitor vents 

29^' This special coupling is needed to use certain hydrants in the city. Under 
^ ' . which heading would you include information about this coupling in your . 

• survej^ f orm? . - 

A. ' fire flow ' i ; 

B. hydrants and' main sizes / ■ ■ . ■ 

C. other water supplies' 

D. hose information 

30?* Anything that will be given priority consideration for salvage should be 

A. marked tp indicate priority removal 

B. loaded onto skids 

C. removed before rescue operations . 

D. noted on. fire inspection forms 

t ■* ■ • • 

B.O. #6-1 K • - . 

31. What is it meant by vapor density of gas r 

A. Its weight in relation to water 

B. 'its weight in relation to air 

C* i.The percentage of its molecules in the air . 

• D. - The percentage of saturation needed in the air for ignition of the gas - 

i . 
//4-3 i . 

According to Ihe 1973 American National Standards Institute code, on Emergency 
Elevator Operation, which of the following things should happen when emergency 
service is activated? 

■\ * ■ - 

A. all power is shutof f to the elevators 

B. the hoistway door key must be used when the desired floor is reached 

C. the photo cells operating the cab doors and hoistway doors are deactivated 

D. only elevator calls above the first floor will be answered . . 

B O' //2A-4 

33.' Information about the fire pumps in a building should be included In your 
survey form under which of the following headings? 

A. buildingconstruction 

B. perimeter survey 

C. vertical structures 

• ' D. fire protection equipment . . 



B.O. /M-3 
32. 
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6.0. #3A-4 

34. - Which of these is the prefire planning symbol for a fire door? Is it 

Symbol A 

Symbol B , 
Symbol C 
Symbol D . 

B.O. #4-1 ' ' , 

35. Is this the prefire planning symbol for 

A. an open stairway 

B. an enclosed stairway 

C. a smoke-proof tower 

D. a fire escape 

B.O. #2-3 

36. What is- the prefire planning symbol for a gate val-ue? Is it 
Symbol A 

Symbol B • i 

B.O. #3-3 • 

37. Which of these symbols represents a lightwell? Is it 

Symbol A _ 
Symbol B 

Symbol C ♦ 
Symbol D ' 

3.0. #2A-3 

38. Which of these symbols represents a cistern? Is it 

Symbol k ' ^ - - 

Symbol B 

Symbol C • 

Symbol D . 
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. ; - BEHAVIORAL OBJECTIVES FOR POST-TEST 

B.O. 7/6-3 - The learner. will interpret tables and entries from NFPA codes. included 
in the "Fire Protection Guide on Hazardous Material." 

. a) NFPA code //325A 

■ b) NFPA code '//325M ■ ^ 

c) NFPA code //49 ■ i . 

. ■ d) NFPA code //491M. 

B.O. #3-4 - Given several pictures of a rooftop, the learner will diagram the 

' ^ rooftop using the appropriate prefire planning symbols for flat, pitched 
arch-like surfaces and all roof structures. ' 

B.O. //6-5 - The learner will compile into finished prefire plans, the location ' 
and important characteristics of flammable, toxic and explosive 
material that is hazardous. 

B.C. #2-7 - The learner will identify administrative procedures 6f the prefire 
planning process: 

a) . filing procedures .' 

b) revision ^procedures 

B.O. #5-5 - The learner will compile into finished prefire plans for a given 
building the location of: 

a) problem areas for fire department communication 

b) special rescue considerations . 
^- c) material/equipment for priority" salvage. 

B.O. #2A-2 - The learner will identify the main characteristics of' fire alarm 
systems: 

a) the type of system (local or supervised) / 

b) the location of the annunciator panel and 
- c) the system coverage. 

B.O. #2-1 - Given a sprinkler system that uses water as an extinguishing agent, 
the learner will identify the system as being: 

a) a wet system 

b) a dry system or 
-c) a deluge system. 

B.O. #2-7 - The learner will identify administrative procedures of the prefire 
planning process: 

a) filing procedures 
b3j> revision procedures 

B.O. #4-3 — The learner will identify and differentiate elevators and elevator 
• components; ... 

a) construction parts 

b) emergency elevator apparatus 

c) cable-supported vs. hydraulic elevators. 
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POST-TEST B.O. PAGE TWO 



B.O. #7-2 - The learner will compile, into finished pref ire plans, infQrmatiDn 
about :^ 

a) 'perimeter survey 

b) fire flow 

c) . laddering and 

d) hoses. 

B.b. #6^2 - The learner will identify, and interpret codes used in marking flammable, 
toxic and explosive materials that are hazardous. (As used in. the Fire 
Hazard Diamond of NFPA co...s 704M) 

« 

B.O. #5-4 - The learner will identify the actions taken to locate material 'in a 
building that should be given priority during salvage operations. 

B.O. #7-4 - The learner will interpret diagrams which give the following information 
about obstructions, structures and materials in the perimeter area of a 
selected building: 

a) description 

b) direction • 
/ ' \ c) distance and 

/. ■■ d) height. ^ 

B.O. in-^^r. The, learner will interprjet diagrams which give the following information 
about obstructipns, structures and materials in the perimeter area of a 
^ " selected building: /./'•.- ' 

: - . .■ ■ ' ■ -^T . ;v 

- * ■ ■ • . I'l 

a) description ■ / , , '"V \ i| 

b) direction V ' v ' ' 
J c) distance and' ' ] ■ 

d) height. 

B.O. #6-^ The learner will identify the prefire planning symbol for hazardous 
ir^aterial. 

B.0..#4-l - The learner will identify the prefire planning symbols for: 

a) elevators 

b) open stairways > 

c) enclosecl stairways and 

d) smoke-proof, towers 

B.O. #3A-4 - When presented with a series of prefire planning symbols, the learner 
will identify the symbols for: 

■ a) gas shutof fs- 

' b) electrical shutoffs 

c) heating units ■ 

d) fire doors , 

e) . basement doors 

f) overhead doors and 

g) fire escapes * ' ^ * 
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POST-TEST B.O. PAGE THREE 

B.O. #2-3 - The learner will, when 'presented with a series of prefire plauning 
• • symbols, be able to identify the correct symbols for: ^ . 

a) an automatic sprinkler system \ 

b) an automatic chemical sprinkler system \ 

c) a non-sprinklered area \ 

d) an O.S.&Y. \ 

e) a gate valve 

f) a sprinkler riser 

g) fire department connections i 

h) a P.I-V, 

,B-0, //3-3 - When presented with a series^ of prefire planning symbols, the learner 
will identify the symbol for: 

a) vents 
. b) lightwells . 

• c) skylights - 

d) scuttle, holes and 

e) chimneys 

,B.O. //2A-3 - Given a series of prefire planning symbols, the learner will identify 
the symbols for ^ 

a) fire pumps 

b) annunciator panels 

c) water towers ' ' 

d) cisterns • ' ' 

e) roof tanks 
* f) standpipes 

g) fire hydrants and 

h) water mains 

B.O. #2-3 - The learner Vill, when presented with a series of prefire planning 
symbols, be able to identify the correct symbols for: 

i 

a) an automatic sprinkler system 

b) an automatic chemical sprinkler system 

c) a non-sprinklered area 

d) an O.S.&Y. 

e) a gate valve . 

f) a sprinkler riser 

g) fire department connections 

h) a P.I.V. 

' B.O. #3-3 - When presented with a series of prefire planning symbols, the learner 
will identify the symbol for: 

a) vents o 

b) lightwells 

c) skylights "''l, 

d) scuttle holes and \ , f 

e) chimneys ^ 
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POST-TEST' B.O. PAGE FOUR' 

B.O. -it2A-3 - Given a series of prefire planning symbols, the learner will identify 
the symbols for 

a) fire pumps 

b) annunciator panels 

c) water towers 

d) cisterns 

e) roof tanks 

f) standpipes 

g) fire hydrants and , 
• h) water mains 

B.O. #6-4 - The learner will identify the prefire planning symbol for hazardous 
material. 

B.O. #4-1 - The learner will identify the prefire planning symbols for: 

a) elevators 

b) open stairways 

c) enclosed stairways and 

d) smoke-proof towers 

B.O. #3A-4 - When presented with a series of prefire planning symbols, the learner 
will identify the symbols for: 

a) gas shutoffs . 

b) electrical shutoffs 

c) heating units 
\ * d) fire doors 

\ . e) basement . doors ^ , 

\ ' f ) pverhead doors and ' ' 

g) fire escapes 

B.O. //2A-4 - The learner will compile into finished prefire plans, all information 
concerning: 

a) fire pumps . 

b) perimeter structures and 
\ c) fire alarm systems. 

B.O. #6-4 - The learner will identify the prefire planning symbol for 'hazardous • 
material. 

B.O. #3-4 - Given several pictures of a rooftop, the learner will diagram the 
* ■ " ' rooftop using the appropriate prefire planning symbols for flat, 
pitched;, arch-like surfaces and all roof structures. 

B.O. #6-2 - The learner will identify and interpret cades used In marking flammable, 
toxic anu explosive materials that are hazardous, (As used In the Fire 
Hazard Diamond of NFPA code 704M) 
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POST-TEST B.O. PAGE FIVE 

B.O. //3A-1 - When presented with a series of pictures of windbws. the^leamer 
will identify these types of windows: 

. a) double-hung^ windows 

b) casement windows 

c) factory-style windows and > 

d) jalousie windows. t 

B 0. #3A-2 - When presented with a series of pictures of doors, the learner will . 
correctly identify these types of doors: 

a) double swinging doors 

b) 'Single swinging doors 

* * c) revolving doars * 

d) sliding do^Hr^'and 

e) overhead doors. 

B 0 #3-1 - When presented with pictures of. various roofs, the learner will identify 
the types of roof construction of each. These include: 

a) flat , 

b) pitched . 

. c) archrlik-e or ' ^ 

d) any variafeions of these. ^ - 

B 0 #6-5 - The learner will compile into finished prefire plans, the 1°"^^°" ^"'^^ 
important charactiTiiH^s of flammable, toxic and -axplosive material 
that is hazardous. 

B 0. //5-2 - The learner will identify areas in a given building .which could cause - 
problems in rescue attempts based upon: 

a) their representation ' on blueprints 

b) visual inspections of the area. 

B.O. //3A-5 - Given several pictures of a selected building, the learner will comep. . 
into finished prefire plans: 

a) an estimate of the best points for forced veritiUtion and frrced 

• b) the'Lcation of the main gas and electrical shutof fs in the building. 

R n //7-4 - The learner will interpret diagrams which give the following information. 

I^out obstruction s, struct ures and materials in the perimeter area of a 
selected building: ' ^ 

a) - description . ' ^ 

b) direction' . , 

c) distance and 

' d) height. , 
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POST-TEST B.O. PAGE SIX r . 

B.O. //6-3 - The learner will, interpret tables and entries from NFPA- codes included 
in the :"Fire Protection Guide on Hazardoufe Material." 

o 

V 

a) NFPA code //325A ' ^ ^ 

b) NFPA code //325M ' . 

c) NFPA code //49 ' . ' 

d) NFPA code //491M. ' • „ 

B.O. //2A-1 - When presented with a series of pictures of a fire pump, the learner 
will correctly identify : - ' - = " 

' a) .the type of pump • ^ 

b) the power source • ' ^ ^ . 

c) the type Qf operation and 
*d) the location of the 'pump. . 

B.O. //3-2 - Given a picture of a roof, the learner will correctly 'identify various 
structures which are found on the roof. These include: V\ 

a) power roof exhausters ' . 

*■ . b) continuous gravity vents ^ \ — • 

' c) monitor vents . * . • 

d) skylights * / . 

e) scuttle holes / ^ 

f) chimneys 

g) ' combinations or variations of these. 

B.O. //2A-2 - The learner will identify the main characteristics of fire alarm systems 

a) the type of system (local or supervised) 

b) the location of the annunicator panel and 

c) the system cdverage. 

B.O. //2-1 - Given a sprinkler system that uses water as an extinguishing agent, 
the learner will identify the system as being: 

a) a wet system * ^ 

b) a dry system or - . ^ 

c) a deluge system ' 

B.O. #2-7- The. learner will identify administrative procedures of the prefire 
planning process: ' ^ • 

♦ ■ ' ^ 

a) filing procedures o . . 

b) revision procedures ^ ® 

B.O. //5-2 - The learner will identify areas , in a given building which fcould xause 
'problems in rescue attempts based upon: • 

a) their representation on blueprints 

b) visual inspections of the area. ^- 

■J * 

» • • i 

■ ' . ■ ■ . ■ ■/. 
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POST-TEST B.O. PAGE SEVEN 



B.O. #6-1 - The Ijearner will Interpret terms expressing the properties of flammable, 
toxic anci explosive materials that are hazardous. 

B.O. #5-1 -"The learner will identify the actions taken to locate areas in a given 
building which disrupt fire department communications. 

B.O. //2A-1 - When presented with a series of pictures of a fire pump, the learner 

will correctly identify ; ^ " 

a) the type of pump 

b) the power source 

c) the type of operation and 

d) the location of the pump. 

B.O. //2A-1 - When presented with a series of pictures of a fire pump; the/learn^/ 
will correctly identify ; ■ \ ' { ^ 

a) the type of pump ^'^^5> 

b) the power source , - ' / 

c) the« type of operation and j . ^ * 

d) the location of the pump. ^ 

B.O. /M-3 - The learner will identify and differentiate elevators and elevator 

components: • ■ 

a) construction parts 
^) emergency elevator apparatus 
c) cable-supported vs. hydraulic elevators. 

« 

B.O. #6-2 - The learner will identify and interpret codes used in marking. flammable, 
toxic and explosive materials that are hazardous. (As used in the 
Ftre Hazard Diamond of NFPA code 704M) 

B.O. #5-5 - The learner will compile into finished pref ire plans for a given 

♦ building, the location o'f : ' ^ 

a) problem areas for fire department communication \ 

b) special rdscue considerations 

c) material/equipment for priority salvage. - 

B.O. #3-1 - When presented with pictures of various roofs, the learner will identify 
the types of roof construction of each. These include: 

flat .« ' . * " • 

b) pitchecT • 

c) arch-like or . 

d) any yariations of these. ' . ■ . 

B.*b.'#3-1 - When presented with pictures of various roofs, the learner will identify 
the types of roof construction of each. -These include; 

a) flat \ ' • . ' . r . 

' ' b) pitched 

c) arch- like or^ .. . ' 

d) any variations of these. 



POST-TEST B.O. PAGE EIGHT 



B 0 #6^5 - The learner will compile into finished prefire plans>, the Ideation 

* and important characteristics of flammable, toxic and explosive material 



that is hazardous. 
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B.O. //3A-1 - When presented with a series of pictures of windows, the learner will 
identify these types of windows: 

a) double-hung windows 

b) casement windows 

c) factory-style windows and 
. d) jalousie windows. 

B.O. //3A-2 - T^men presented with a series of pictures of doors, the learner will 
correctly identify these types of doors: 

a) double swinging doors 

b) single swinging doors 

c) revolving doors 

d) sliding doors and 

e) overhead doors. • . 

B.O. //3-A - Given several pictures of a rooftop, the learner will diagram the 
rooftop using the appropriate prefire planning symbols for flat, 
pitched, arch-like surfaces- and all roof structures. 

B.O. #6-3 - The learner will interpret tables and entries from NFPA codes included 
' the the "Fire Protection Guide on Hazardous Material." 

' '\ ' ■ • 

^ " a) NFPA code //325A 

b) NFPA code //325M 

c) NFPA code #49 • " 

d) NFPA code /M91M. 

B.C. #5-5 The learner will compile ' into finished prefite plans for a given 
building, the location of: 

a) problem areas for fire"' department communication 

b) .special rescue'considerations . 

c) material/equipment for priority salvaged 

B.O.; #3A-5 - Given several pictures of a select.ed building, the learner will compile 
into fit>ished prefire plans: 

a) an estimate of the best points for forced ventilation and forced 

entry *• ^ 

b) the location of the main gas and electrical shutoff s in the building 

B.O. #2-1 - Given a sprinkler system that uses water as an extinguishing agent, the 
learner will- identify the system as being: • 

a) a v^et system " 

h) a dry system or , iv 

c) a deluge system. 
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' • . PO^TrTEST, B.O. PAGE NINE ' _ . 

B.O. //5-2 Thejdea.mer will identify ' areas in a given building which could cause 
problems in rescue attempts based upon: 

a) th'eir representation on blueprints 

b) visual inspections of 'the area. 

B.O. //3A-5 - Given several pictures of a selected building, the learner will compile 
into fin^;.^hed prefire plans: 

. a) an estimate of the best points for forced ventilation and forced ■ 
entry. 

b) the location of the main gas and electrical shutoffs- in the building^ 

B.O. //7-2 - The learner will compile into finished prefire plans, information about :| 

a) perimeter survey 
h) fire flow ^ 

c) laddering and 

d) hoses. 

B.O. //3-2— Given a picture of a roof, the learner will correctly identify various : 
structures which are found on the roof. These include: 

a) power roof exhausters 

b) continuous gravity vents 

c) monitor vents . 

d) skylights 

e) scuttle holes 

f ) chimneys 

g) combinations or variations of these. 

B.O. #6-1 - The learner will interpret, terms expressing the properties of flammable, 
toxic and explosive materials that are hazardous! ' 

B.O. //5-1 - The learner will identify the actions taken to locate areas in a given . 
building which disrupt fire department communications. 

B.O. #3-2 - Given a picture of a roof, the learner will correctly identify various 
structures which are found on the roof- These include; i 

a) power roof exhausters 

b) continuous gravity vents 

cy monitor vents ^ 

d) skylights 

e) scuttle holes 

f ) chimneys . 

g) combinations or variations of these.^— 

B.O. //7-?2 - The learner will compile into finished prefire plans, information about; 

a) peirimeter survey 

b) fire flow 

c) laddering and 

d) hoses. 



POST-TEST B.O. PAGE TEN 

R.O. #5-4'- The learner will identify the actions taken to locate material in a 
building, that should be given priority, during" salvage operations. 

B.O. #6-1 - The learner will interpret terms expressing the properties of flammabl 
toxic and explosive materials that are hazardous. 

B.O. #4-3 - The learner will identify and differentiate elevators and elevator 
components: 

a) construction parts . ^ 

b) emergenc/ elevator apparatus 

♦c) cable-supported:' .vs. hydraulic elevators. 

B.O. //2A-4 - The learner will c ompile into finished prefire plaris^all information 
concerning: 

a) fire pumps 

b) perimeter structures and 

c) fire alarm systems. 

B.O. //3A-4 - When presented with a series of prefire planning symbols, the learner 
will identify the symbols for: 

a) gas shutoffs 

b) electrical shutoffs 

c) heating units 

d) fire doors 

e) basement doors 

f ) overhead doors and 

g) fire escapes 

B.O. //4-1 - The learner will identify thfe prefire planning symbols fort 

a) elevators 

b) open stairways 

c) enclosed stairways and 

d) smoke-proof towers " ''^ . -r 

B.O. #2-3 - The, learner will, when presented with a series of prefire planning 
symbols, be able to identify the correct symbols for: 

a) an automatic sprinkler system 

b) an automatic chemical sprinkler system - 

c) a non-spriklered area , 

d) an O.S.&Y. " ' \ 

e) a gate valve 

f) a sprinkler ri^r ' ^ 

g) fire department connections 

h) a P.I.V. ' 
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' POST-TEST B.O. PAGE ELEVEN 

B.O. #3-3 - When presented with 4 series of prefire planning syir.bols, the ;-learner 
will identify the symbol for: 

a) vents 

b) lightwells 

c) skylights ^■ 

d) scuttle holes and y 
, ^ e) chimneys ^ /'^ 

■ ?• , ' . . . . "■ 

. B.O. //2A-3 - Given a series of prefire planning symbols, the learner will identi^fy 
the symbols for K 77' 

a) fire pumps 

b) ' annunciator panels 
" c) water towers 

d) cisterns 

e) roof tanks 

f) standpipes. 

g) fire hydrants and 

h) water mains 
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APPENDIX VIII-4 



Sample Answer Sheets 
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CODE LETTERS 
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PROGRAM #1 



PLEASE CIRCLE THE LETTER WHICH INDICATES YOUR ANSWER. IF YOU DON'T KNOW THE, 
ANSWER, YOU MAY LEAVE IT BLANK. 



ERIC 



EX. 1/ 


A 


B 


C 


D 










* \ 


EX. 2 


A 


B 


c 


D 










1 

i 


(1) 


A 




c 


D 


(15) 


A 


B 


c 


/ 

,/■ 

/ 

, D 


(2) 


A 


B 


c 


D 


(16) 


A 


B 


C ; 


D 


(3) 


A 


B 


c 


: D 


(17) 


A 


B 


i 

G 


D 


(4) . 


A 


B 


c 


D 


(18) 


t 

A 


J 

. B 


/ 

! 


D 


(5) - 


A 


B 


c 


D 


(19) 


A 


B / 

/ 


1 

c , 


D 


(6) 


A 


B 


c 


D 


(20) ' 


A 


/ 

B 

1 


c 


D 


(7) 


• A 


B 


c 


D 


(21) 


A 


1 

B/ 


c 


D 


(8) 


A 


B 


c 


D 


(22) 


A 


B 


c 


D 


(9) 


A 


B 


c 


D 


(23) 


A 


B . 


c 




(10) 


A 


B 


c 


D 


(24) 


A 


B 


c 


D 


(11) 


. A 


B 


c 


D 


(25) 


A 


B 


c 


D 


(12) " . 


*' A 


B 


c 


D 


(26) 


A 

■ I 


B 


c 


D 


(13) 


A 


B 


c 


D 


(27) 


A 


B 


c 


D 


(14) 


A 


B 


c 


D 
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-'. , PROGRAM no, PART 1 - TEST - ' • 



PLEASE CIRCLE THE LETTER WHICH INDICATES YOUR rVNS\>rER. IF YOU DON^T KNOW THE 
ANSWER, YOU MAY LEAVE IT BLANK. 



(1) : 


A 


B 


C 


D 


i 


(20) 


A 


3 


C^ 


D 


(2) 


A 


B 


C 


D 


^ 


(21) 


A 


B 


C 


D 


(3) 


A 


B 


C 


D 




(22) 


A 


B 


C 


D 


(4) 


A 


B 


C. 


D 




(23) 


A 


B 


C 


D> 


(5) 


A 


B 


C 


D 




e (2A)- 


A 


3 


c • 


D 


(6) 


A 


B 


C- 


D 


■ 


(25) 


A 


B 


C 


D ■ 


(7) ' 


A 


B 


C 


D 




(26) 


A 


B 


c / 


D 


(8) 


A 


B 


c 


-D 




(27) 


A . 


B 


C 


. D ; 


(9) 


A 


B 


c 


D 




■(28) 


A ^ 


B 


C 


D ' 


(10) 


A 


B 


c 


D 




(29) 


A 


3 


C 


D 


(11) 


A 


B 


c 


D 




(30) 


A . 


B 


C 


D 


(12) 


A 


B 


c 


D 




(31) ' 


A 


B 


C 


D 


(13) 


A 


B 


c 


D 




(32) 


A 


B 


c 


D 


(14) 


A 


B 


c 


D 




(33') 


A 


B 


c 


: .D 


(IS)'^ 


A 


B 


c 


D 




. : (34) 


' A 


S 


c^ 


D , 


(16) 


A 


B 


.c 


D 




1 (35) 


A 


3 


c 


D 


(17) 


A 


B 


c 


D 




(36) : 


A 


3. 


c 


D 


(18) i 


A 


..B 


.c 


■D 




(37) 


A 


n 


c 


D . 


(19) 


A 


B 


c 


D 




(38): 


A 


B 


c 


D 
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CODE LETTERS 




PROGRAM //lO, PART 2 - TEST ' ' 



PLEASE CIRCLE THE LETTER WHICH INDICATES YOUR ANSWER'. IF YOU DON'T KNOW THE.. 
• ANSWER, YOU MAY LEAVE IT BLANK. 
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. (1) 


A 


B 


C 


D 




(20) 


A 


B 


C 


D 


(2) 


A 


B 


C 


D 




(21) 


A 


B 


C 


D 


(3) 


A 


B 


c 


D 




(22) 


A 


: B 


c 


D 


(A) 


A 


B 


c 


D 




(23) 


A 


B 


c 


D 


(5) 


A 


B 


c 


D 




(24) 


A 


B 


c 


D 


(6) 


A 


B 


c 


D 




(25) 


A 


B 


c 


D 


(7) 


A 


B 


c 


D 




(26) 


A 


B 


c. 


D 


(8) 


A 


B 


c 


D 




(27) 


A 


B 


c 


D 


(9) 


A 


B 


c 


D 




(28) 


A 


B 


c 


D 
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A 


B 


c 


D 
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A 


B 
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D 


(11) 


A 


B 


c 
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A 


B 


c 


D 


(12) 


A 


B 


c 


D 
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A 


B 


c 


D 
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A 


B 


c 
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A 


B 


c 


D 


(14) 


A . 


B. 


c. 
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A 


B 


c 


D 


(15) 


A 


B 


c 
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A 


B 


c 


D 


(16) 


A 


B 


c 


D 




(35) 


A 


B 


c 


D 


(17) 


A 


B 


c 


D 




(36) 


, A 


B 


c 


D 


(18) 


A 


B 


c 


D 




(37) 


\ A 


B • 


c 


D 


(19) 'i 
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B 


c 
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c 
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APPENDIX VIII-5 



Follow-up Test 



ERIC 



NSF/ROCKFORD CABLE PROJECT 
PREFIRE PLANNING 



This television test is to get an 
estimate of what you gan recall from 
the subject matter of the videotapes 

IN THE PREFIRE PLANNING SERIES. ThE 
RESULTS WILL BE USED TO DETERMINE HOW 
WELL THE TRAINING PROGRAM WORKED, To 
GET THE MOST ACCURATE EVALUATION OF THE 
DRAINING PROGRAM^ IT IS CRITICAL THAT 
YOU DO YOUR BEST ON THE TESTS^ AND THAT 
YOUR ANSWERS ARE YOUR OWN. PlEASE DON't 
DISCUSS THE QUESTIONS WITH THE OTHER MEN 
AS YOU WATCH THE PROGRAM. ThANKS VERY 
MUCH FOR YOUR HELP IN THIS PROJECT. AFTER 
THESE RESULTS ARE COMPLIED WE WILL GIVE YOU 
A REPORT THAT SUMMARIZES ALL THE RESULTS 
FOR THE EXPERIMENT. 

/ 
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FOLLOW UP - TEST 



PLEASE CIRCLE THE LETTER WHICH INDICATES Y0L:R ANSWERS . IF YOU DON'T KNOW THE 
ANSWER, YOU MAY LEAVE IT BLANK. v 



(I)-: 


A 


B 


C 


D 


(20) 


A 


B 


C 


D. 




A 


B 


C 


D 


(21) 


A 


B - 


c' 


D 


(3) 


A 


B 


, C 


D 


(22) 


A 


B 


C 


D. 

1 


(4) 


A 


B 


C 


D . 


(23) 


A 


* B 


C 


D 


(5) 


A 


B 


C 


D 


^ 

(24) 


A 


B 


C 


D 


(6) 


A 


B 


c 


D 


(25) 


A 


B 


C 


D 


(7) 


A 


. B 


c 


D ' 


(26) 


A 


B 


C 


D 


(8) 


A 


B 


c 


D 


(27) 


A 


B 


C 


D 


(9) 


A 


B 


c 


D 


(28) 


A 


B 


C 


D 


(10) 


A 


B 


c 


D 


(29) 


A 


■ B 


C 


D 


(11) 


A 


. B 


c 


D 


(30). 


A 


B 


C 


D 


(12) 


A 


. B 


c 


D 


(31) 


A 


B 


C 


D 


(13) : 


A 


B 


c 


D 


(32) 


A 


B 


C 


D 


(14) ^ 


A 


B 


c 


D 


(33) 


. A 


B 


C 


D 


(15) 


A 


B 


c 


D 


(34) 


A 


B 


C . 


D 


(16) 


A 


B 


c ^ 


D 


(35) 


A 


B 


C 


D 


(17) 


,A 


B 


c 


D - • 


(36) 


A 


B 


C 


D 


(18) 


A 


B 


c 


D - 


(37) 


A 


B 


C • 




(19) 


A 


B 


c 


D . 


(38) 


A 


B 


C 


D 


PLEASE 


GO TO TOP 


OF NEXT 


COLU>!N 


FOR //20 




PLEASE GO 


ON TO 


NEXT 
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FOLLOW LT - TEST 



"please circle the letter which indicates your answers, if you don't know the 
anslwer, you may leave it blank. . 



(1) 


A. 


B 


C 


D 


(20) ' 


A 


* 'B / 


C 


D 


(2) 


A 


B 


c . 




(21) 


A 


B 


C 


D 


(3) 


A 


B 


c 


; B 


(22) 


A 


B 


c 


D 


(4) 


A 


B 


c 


D 


(23) 


A 


B 


c 


D 


(5) 


A 


B 


c 


D 


(24) ' 


A 


B 


c 


D 


(6) 


A 


B 


- c 


D 


(25) 


A 


B 


c 


D 


(7) 


A 


B 


c 


D 


(26) 


A 


B 


c 


D 


(8) 


A 


B 


c 


D 


(27) 


A 


• B 


c 


D 


(9) 


A 


B 


c 


D 


(28) 


A 


B 


c 


D 


(10) 


A 


B 


c 


D 


(29) 


A 


B 


c 


D 


(11) 


A 


B 


c 


D 


(30) 


A 


B ' 


c 


D 


(12) 


A 


B 


c 


D 


(31) 


A 


B ^ 


c 


D 


(13) 


A 


B 


c 


D 


(32) 


A 


B 


c 


D 


(lA) 


A 


B 


c 


D 


(33) 


A ■ 


B 


c 


D 


(15) 


A 


B 


c 


D 


(34) 


A 


B ' 


c 


D 


(16) 


A 


B 


c 


D 


(35) 


A 


B 


c 


D 


(17) 


A 


B 


c 


D 


(36) 


A 


B 


c 


D 


(18) 


A 


B 


c 


D 




A 


■ B 


c 


D 


(19) 


a' 


B 


c 


D 


(38) 


A 


B 


c 


D 



PLEASE GO TO TOP OF NEXT COLUMN FOR #20 



PLEASE GO ON TO NEXT PAGE 
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PLEASE ANSWER THE FOLLOWING QUESTIONS BY CIRCLING THE CORRECT LETTER. THESE 
QUESTIONS ARE NOT ON THE VIDEOTAPE. 



(1) Which guideline would you use to select a building that should be prefire 
planned? 

(a) select because of potential fire hazard 

(b) select because of proximity to the fire station 

(c) ' select because of the size of the building 

(d) select frcnn a list compiled by the deputy chief 

(2) How would you handle a building engineer who is worried that your tour of 

the plant during a prefire plan survey would cost the business money? Wjiuld you 

remind him that he has 30 days to correct any violations 

(b) notify the deputy chief of the situation 

(c) explain the difference between a prefire' plan surve*y and a fire inspection 

(d) get legal permission from the local justice to tour the building 

(3) Imagine that you are on a prefire plan survey. You are touring a building 

.0 where tools are manufactured. ' You come across a stockroom which stores many 
boxes of these tools on movable skids. Under which heading of the building 
survey report would you put information about the stock room? 

(a) vertical structures 

(b) perimeter survey ' , 

(c) salvage 

(d) rescue 

(4) A^ blue color code on the company extract indicates , • , 

(a) flaimnability hazards in the building 

(b) toxicity hazards in the building , 

(c) health hi. ds in the building 

(d) no hazards present in the building *^ 

(5) Prefire planning packets are always filed by: 

(a) address . . ' . 

(b) company nam'?. 

(c) proximity to the fire station 

(d) the last time a fire occurred in the building ' 

(6) Which of the following is not in the prefire planning packet: 

(a) the cdmpany extract *^ . 

(b) the finalized diagrams 

(c) . the reduced diagrams that are provided td each. station hour:e 

(d) the building survey report 

(7) A building already has been prefire planned. Where would you not find a prefir< 
planning packet on that/ building? , 

t. , , 

(a) at the deputy chief's office • ^ » . 

(b) at the alarm office 

(c) at each fire station involved in the initial response 

(d) at the building that was prefire planned 

PLEASE GO ON TO NEXT PAGE ' ^ 
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.These questions give you the opportunity to share your opinions about the prefire 
planning series you saw on TV some six months ago. Please read each question 
carefully before answering* 

(1) If zero (0) ifieans that you think the prefire planning series on TV was not at 
all interesting, "and one hundred (100) means that you think the prefire planning 
-series was as. interesting as live instruction, how interesting would you now 
rate the prefire' planning series? (For example, if you thought it was twice as 
interesting as live instruction, you would write 200; is you thought it was only 
- half as interesting, you viould write 50). ^ 



<2) If zero (0) means that you think learned nothing at all from the prefire 

. - planning series,' and qxie hundred (100) represents the ampunt of learning you 

think you would have gained if you had received this information in a Live instruc- 
tion situation, how much do you think you learned from the prefire planning 
* series? (For example, if you think that you learned twice as much from the 

prefire planning series as you would have from live instruction, you would write 
-200/if you think that you learned only half as much from the prefire planning 
series as you would have from live instruction, you'would write 50). 



(3) If zero (0) means that you think the other men in your 'station did not like 
the prefire planning series at all, and one hundred (100) means that you "think 
the other men in your station liked the prefire planning series about as much 
IS live instruction, how much da you think the other men-in your station liked 



tfie prefire planning series? 



(4) Do you think the other men at your station would like to have more series like 

the prefire planning series presented over television? - 

Definitely Yes , Probably No 

Probably ^Yes ^Definitely- No 



(5) Which method do you -think is. the better way to learn, aboub topics- pertinent 
to your occupation, ' such as prefire planning? 

^ live instruction or televised instruction 



(6) Would you like to have more series like the prefire planning series presented 
over television? 

Definitely Yes Trobably No 

Probably Yes * ' D efinitely tfo 
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(7) About how many times did you handle the terminal box during the course of 
the pref ire planning series? ^ 



times 



(8) If one hundred (100) represents the amount of satisfaction you got out of 
the pref ire planning series wh^n you were not handling the terminal, how 
much satisfaction would you say you got out of the pref ire planning series 
when you did handle the terminal ? (For example, if you got twice as much 
• satisfaction when handling the terminal, you would write 200; if you only 
got half as much satisfaction you would write 50.) 



(9) If one- hundred (100) represents the amouu" of attention you paid to the 

material being presented when you were not handling the terminal , how much 
attention did you pay to the material when you were handling the terminal ? 
(For example, if you paid twice .as much attention, you would write 200; if 
half as much 50.) . 



PLEASE GO ON TO NEXT PAGE 
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Here is a series of Scales. Please place a checkmark on each scale above the response 
you feel best completes the sentence. Please place only one mark on each scale. 



I think prefire planning is ; 



i2::tremely 
Essential 



Somewhat 
Essential 



Slightly 
Essential 



Slightly 
Unnecessary 



Somewhat Extremely 
Unneces^jary Unnecessary 



Extremely 
Useless 



Somewhat 
Useless 



Slightly 
•Useless 



Slightly 
Useful 



Somewhat 
Useful 



Extremely 
Useful 



Extremely 
Time 

Consuming 



Somewhat 
Time 

Consuming 



Slightly 
Time 

Consuming 



Slightly 
Not Time 
Consuming 



Somewhat 
Not Time 
Consuming 



Extremely 
Not Time 
Consuming 



Extremely 
Poor Public 
Relations 



Somewhat 
Poor Public 
Relations 



Slightly 
Poor Public 
Relations 



Slightly 
Poor Public 
Relations 



Somewhat -Extremely 
Poor Public Poor Public 



Relations 



Relations 



Extremely 
Professional 



Somewhat 
Professional 



Slightly 
Professional 



Slightly Un- 
professional 



Somewhat Un;- Extremely. Un- 
prof^sional professional 



Extremely 
My Job 



Somewhat 
My Job 



Slightly 
My Job 



Slightly 
Not My Job 



Somewhat 
Not My Job 



Extremely 
Not My Job 



I think firefighting is : 



Extremely 
Unsafe 



Somewhat 
Unsafe 



Slightly 
Unsafe 



Slightly 
Safe 



Somewhat 
Safe 



Extremely 
Safe 



Extremely 
Inefficient 



Somewhat 
Inefficient 



Slightly 
Inefficient 



Slightly 
Efficient 



Somewhat 
Efficient 



Extremely 
Efficient 



Extremely Un- 
professional 



Somewhat Un- 
professional 



Slightly Un> 
professional 



Slightly Somewhat Extremely 

Professional Professional Professional 



Extremely 
Unskilled 



Somewhat 
Unskilled 



Slightly 
Unskilled 



Slightly 
Skilled 



Somewhat 
Skilled 



Extremely 
Skilled 



Extremely 

Individually 

Oriented 



Somewhat 

Individually 

Oriented 



Slightly 

Individually 

Oriented 



Slightly 

Team 

Oriented 



Somewhat 

Teaia 
Oriented 



Extremely 

Team 

Oriented 
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P O 1 



I think that learning about prefire planning from the TV training tapes was; 



Extremely 
Interesting 

• 


Somewhat 
Interesting 


Slightly 
Interesting 


' Slightly 
Boring 


Somewhat 
Boring 


£i A L i. ClUC X jr 

Boring 


Extremely 
Ineffective 


Somiewhat 
Ineffective 


Slightly 
Ineffective 


' Slightly 
Effective 


Somewhat 
Effective 


Ci A I- ^ c Ul c i. y 

Effective 


Extremely 
Easy 


Somewhat 
Easy 


Slightly 
Easy 


Slightly 
Difficult 


Somewhat 
Difficult 


Difficult 1 


Extremely 
Bad 


Somewhat 
Bad 


Slightly 
Bad 


Slightly 
Good 


Sor^ewhat 
Good 


Extremely 
Good 


Extremely 
Involving 


Somewhat 
Involving 


Slightly 
Involving 


Slightly ..Non- 
Invoiving 


Somewhat Non- 
Involving' 


Extremely Non- 
Involv ing 



What do you think would improve the kind of learning situation you were in during the 
prefire planning. series? 



PLEASE GO ON TO NEXT PAGE 



THESE NEXT QUESTIONS RELATE TO THE FIRE DEPARTMENT TELEVISION BRIEFING PROGRAM "UPDATE", 
i. Do you view the printed message po-rtion of "Update"... 
almost every duty day - 



about half the time 



seldom 



2. Does someone- in your station watch the prir:t.ed message portion* of "Update".. 

o 

^almost every dxity day 

• ^about half the time 

seldom 



3. Sometimes "Update" includes a television program about- some aspect of Fire 

Department activity. Below is a list of some of these programs. Please check 
each program that you definitely remember viewing. ^ 

^Description. of Television Briefing System 



Jlanufacturer 's Demonstration of "Quint Apparatus 
Arson Seminar 



0 



__Q & A on Director of Community Services Officer Functions 

__Chief's Update . - ^ 

^Recruit Program Update .> 

JHydrant Survey Program 

_MSU Project, 

^Fire Prevention Week Contest 
_Fire Prevention Week Plans 

^Illinois Firefighters Conference, Physical Fitness for Firefighters and Self- 
Contained Breathing Apparatus 

^Arthur Fiedler, Conductor of the Boston Pops, Fire Department Interview 



4. What is nhe best time to run "Update" 

8:30 a.m. 4:15 p.m. Other 

THE END. THANKS VERY MUCH! ! ! ! • 
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APPENDIX VIII-6 



First Affective instrument 

e 

Metric Multidimensional 
and 

Semantic Diffierential Scales 



Instructions 

Thank you -for helping us. This booklet is divided into two parts. 
The" first part asks you to estimate how different one thing is from 
another. The second part- asks some general questions about your 
attitudes toward the same things . 

a- 

Directions for Part One 

In this section you are asked to estimate how different various 
, concepts are from one another. In most kinds of measurement of differ- 
ences, some type of ruler or measurement instrument is used. To make 
it easy for you to perform the following measurements, we will give you 
a mental ruler to use in measuring the differences between each pair of 
concepts. 

The mental ruler is 190 units long. That distance, lOo cnits , 
represents the difference in meaning between the concepts USEFUL and 
'essential. That is, think of the concept USEFUL and the concept - 
ESSENTIAL and let the difference between them be equal to 100 units . 
Therefore , USEFUL and ESSENTIAL are 100 units apart . 

The questions' asked are of the following form: 

"If USEFUL and ESSENTIAL are 100 units apart, how far apart are 
(x) and (y) ? 

Remember, the more different two concepts are fr om one another, 
the larger the number of units apart they are . If you think that two con- 
cepts are more different than USEFUL and ESSENTIAL, write a numbe^^ 
larj:er than 100 that you think accurately describes the difference. If 
you think two concepts are not as different as USEFUL and ES SEI^TIAL , 
' .write a number smaller than 100 that you think accurately represents their 
difference ^ Remember, the more differisnt the concepts are from each other 



the larger the number you vnrite. For example, if two concepts are" twice- 
as different as USEFUL and ESSENTIAL, you would write 200 units. Similarly 
if two concepts are only half as different as USEFUL and ESSENTIAL, you 
would write 50 units. . , 

You may write any number you wish (e.g. 1, 23, 76, 89, 15U, etc.). 
Keep the mental ruler in mind as you make your estimates . Please write 
in numbers after you seriously think about the questions. Please answer ' 
all questions-.. 



290 



If USEFUL and ESS.^NTIAL 
are 100 units apart, • 
how far apart are: 



firefighting and safe 
firefighting and efficient ■ 
firefighting and professional 
firefighting: and^ teamwork 
firefighting and skilled 
firefighting and me 
safe and efficient 
safe and professional 



junits 
jLinits 

units 
junits 
janits 
junits 
junits 

units 



safe and teamwork _units 

.safe and skilled units 

safe and me u nits 

efficient and professional units 

efficient and teamwork units 

efficient and skilled ^ - u nits 

efficient and me units 

professional and teamwork units* 




If USEFUL and ESSENTIAL 
are 100 units apart, 
how far apart are: 



professional and skilled 
professional and me 
teamwork and skilled 
teamwork and me 
skilled and me 



jLinits 
junits 
junita 
junits 
units 
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If USEFUL and ESSENTIAL 
and 100 units apart, 
,how far apart are: 



pref ire planning and essential ' units 

pref ii^e planning and useful . units 

pref ire planning and time consuming \^ units 

pref ire planning and p^lic relation^ . units 

pref ire planning and safe community ._ units 

pref ire planning and profession?,! ^ units 

pref ire planning and busy work ____ ^"its 

pref ire planning and inspection units 



pref ire planning and me ' units 

essential and useful units 

essential and time consuming units 

essential and public relations units 

essential, and safe community^^ units 

essential and professional units 

essential and busy work units 

' essential and inspection units 
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If USEFUL and ESSENTIAL 



are 100 units apart, 
how far apart are: 



essential' and me 
useful and Ifime consuming 
useful and public relations 
useful' and safe community 
useful and professional 
useful and busy work 
useful and inspection 
useful and me/ 



units 
units 
units 
units 
units 
units 
units 
units 



time consuming and public relations 
time consuming and safe community 
time consuioJing i^nd professional 
time consuming and/jbusy work 
time. consuming and inspection 
timie consuming ^nd me 
public relations anri safe community 
public relation?, aud professional 



units 
units 
units 

units 

units 

units 
units 
/ units 



270 

2'94 



If USEFUL and ESSENTIAL 



are 100 units apart, 
how far apart are:* 



public relations a.r("» 1 ui^y vorl: 
:-/uMic relations and inspection 
::uJ lie relations and re 
safe cormunity and professional 
safe ccirjT.unity anc busy ' or! 
safe coFJT.unity and inspection 
safe coimunity and tne 
profesiionai and !;usy v;orl- 



units 

unit's 

unit!? 

unity 

units 

units . 

units 

units 



professional and inspection 
professional and rie 
Lusy v/ork ^"^^1 inspection 
busy t ork and rae 



;iljns.p_ection^nc^ 



units 
units 
units 
units 
units 
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If USEFUL and ESSENTIAL 
are 100 units apart ^ 
how far apart are: 



If USEFUL and ESSENTIAL 
are 100 units apart, 
how far apart are: 



TV. training and effective 
TV training and interesting 
TV training, and difficult 
TV training and good 
. TV training and involving 
TV training and^ ms 
effective and interesting 
effective and difficult 



units 



units 



units 



unirs 



units 



units 



units 



units 



effective and good 
effective* and involving 
effective and me^ 
interesting and difficult 
interesting and good 
interesting and involving 
interesting and me 
difficult and good 



units 



units 



units ' 



units 



units 



units 



units 



units 
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If USEFUL and ESSENTIAL^ 
are 100 units apart, 
how far apart are: 



difficult and involving 
difficult and me 
^gocd and involving 
good and Tne.- 
involving and me 



units 
units 
units 
units 
units 



Directions for Part Two 



In this part of the 'q,'j*:3tionnaire you will be presented with a series 
of scales. Please place a checkmark on each scale above the response you 
feel best completes the sentence. Make sure you place only one checkmark 
on each scale. 



I think firefightine is: 



E)(tremely 
Ut safe 



Extremely 
iT^efficient 



Somewhat 
Unsafe 



Somewhat 
Inefficient 



Slightly 
Unskfe 



Slightly 
Inefficient 



Slightly 
Safe 



Slightly 
•Efficient 



Somewhat 
Safe 



Somewhat 
Efficient 



Extremely 
Safe 



Extremely 
Efficient 



Ejctremely Uii- Somewhat, Un- Slightly Un- 
Pjj^fessional Professional Professional 



Extremely 
Ui^iskilled 



Somewhat 
Unskilled 



Slightly 
Unskilled 



Slightly 
Professional 



Slightly 
Skilled 



Somewhat 
Professional 



Somewhat 
Skilled 



Extremely 
Professional 



Extremely 
Skilled 



Dctremely Somewhat Slightly 
todividually Individually Individually 
Oriented Oriented Oriented 



I think prefire planning is: 



Extremely 
Essential 



St>mewhat 
Essential 



Slightly 
Essential 



Slightly 
Team 

Oriented 



Slightly 
Unnecessary 



Somewhat 
Team 

Oriented 



Somewhat 
Unnecessary 



Extremelyj 
Team 

Oriented 



Extremely 
Unnecessary 



Epttremely 
Useless 



Extremely 
Time 

Consxim^ng 



Extremely 
Poor Public 
lelations 



Somewhat 
^.AMeless 



Somewhat 
'Time 

Consuming 



Somewhat 
Poor Public 
Relations 



Slightly 
Useless 



Slightly 
Time 

Consuming 



Slightly 
Poor Public 
Relations' 



Ixtpemely Somewhat Slightly 
I^ofessional Professional .Professional 



Ilxtremeiy 
My Job 



Somewhat 
My Job 



Slightly 
My Job 



ERJC 



Slightly 
Useful 



Slightly )_ 
Not Time 
Consuming 



Slightly 
Good ■ uclic 
Relaiicr.s 



Slightly Un- 
professional 



Slightly 
Not Hy Job 
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Somewhat 
Useful 



Somewhat 
Not Time 
Consuming 



Somewhat 
Good PubHc 
Relations 



Somewhat Un- 
professional 



Somewhat 
Not My Job 



Extremely 
Useful 



Extremely 
Not Time 
Consuming 



Extremely 
Good Public 
Relations 



Extremely Un- 
professional 



Extremely 
No;t My Job 



I 'think learniDg via the training tape is: 



Extremeiy Somewhat' 
Interest ing Int er est ing"* 



Slightly 
Interesting 



Slightly 
Boring 



Somewhat 
Boring 



Extremely 
Boring 



Extremely Somewhat 
Ineffective Ineffective 



Slightly 
Ineffective 



Slig>itly 
Effective 



Somewhat 
Effective 



Extremely 
Effective 



Extremely 
Easy 



Somewhat 
Easy 



Slightly 
Easy 



Slightly 
Difficult 



Somewhat 
Difficult 



Extremely 
Difficult 



Extremely 
Bad 



Somewhat 
Bad 



Slightly 
Bad 



Slightly 
Good 



Somewhat 
Good 



Extremely 
Good 



Extremely 
Involving 



Somewhat 
Involving 



Slightly 
Involving 



Slightly Non- 
Involving 



Somewhat Non- 
Involving 



Extremely Non- 
Involving 



27 C 
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The following questions are simply to let us know a little about you. 



(1) Your position? (please check one): 

Captain ' , _ Engineer (pipeman) 

Lieutenant Tillerroan^ . 

Driver-Engineer ^ Ladderman 

Sqtiad-Member 

(2) How Kuch education have you had? (please circle one): 
less than High School 

H.S. (# of years) 12 3'+ 
College 12 3 4 More 

(3) Your Age; . years months 

(4) Years of Service; years ' months 

(5) Code Number 
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second Affective Instrument 



TWO-MAY GROUP POST TEST VERSION 

CODE LETTERS 



THANK FOR HELPING US. 

The following questions provide you with the opportunity to give us your 
opinions about the prefire planning series. Please try to answer all of the 
questions. 

(1) Was it important for you to know that you had been properly logged in — ■ 
to see your code letters on the screen? 



YES 



NO 



(2) Did you^ compare your scores ^t ^he end of the lesson with the scores of 
others? 



YES — 



NO 



(3) Did you usually compare your answers to individual questions, with the answers 
by others? 



YES 



NO 



(4) Did you get any satisfaction from getting questions right?- ;• 
- ^ YES NO 

(5) Was it -important to, you to know your percentage score on phe quick quizzes 
and overall? 



YES 



NO, 



(6) How imany times per week would you estimate that you talk to the other fire- 
fighters at your nation about the prefire planning series? 

times per week. 



(7) About what percentage '/f the conversations would you say is devoted to the 
following topics ■ 

' answers to interactive items 

comments about the topics being presented 



comments about the style in which the topics 
are being presented 

otaer (please specify) ^ 



TOTAL = 100% 

(3) About what percentage of the communication which takes place is favorable 
toward the^ prefite planning series? . 
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(9) If zero (0) means that you think the prefire planning series is not at all 
interesting, and one hundred (100) means that you think the prefire planning 
- series is as. interesting as liVe instruction, how interesting would you rate 
the prefire planning series thus far? (For example, if you thought it was 
twice -as interesting you would write 200, if you thought it was only .half as 
interesting you would write 50.) 



ERIC 



(10) If zero (0) means' that you think the interactive items (i.e., questions) are 
not at all useful, and one hundred (100) means that you think the interactive 
items are as useful as being able to ask questions of an instructor during 
live instruction, how useful would you rate the interactive items thus far? 
■ (For example, if you thought it was twice as useful you would write 200, if 
you thought it was only half as useful you would write 50.) 



(11) If zero (0) means that you think that you have learned nothing at all from 
the prefire planning series, and one hundred (100) represents the amount of 
learning you think you would have attained if you would have, received this 
information in a live instruction situation, how much do you ;.h>.nk you ve 
learned from the prefire planning series thus far? (Fot exampi-, if you think 
you have learned .twice as much from the prefire planning series as you would 
have from live instruction you would write 200, if you think you have learned 
only half as much from the prefire planning series as you would have in a live 
instruction situation you would write 50.) 



(12) Would you like to have more training programs like the prefire planning series 
presented over the television? 



YES - • NO 



(13) Given that you would have to have training on a particular topic, how would 
you like that training to be presented? 

live instruction 

one way television instruction 

^ ^ ■■ two way television instruction 



(14) What , suggestions do you have that you think would improve the (prefire planning) 
learning jitaation you are presently in? (Write on back side of sheet, if you 
need more space.) ' , 



(15) How many times have you actually handled the terminal during a lesson so far? 

. times c- 
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(16) If one hundred (100); represents the amount of satisfaction you get out of 
the prefire planning series when you were not handling the terminal, how 
much satisfaction would you say you got out of the prefire planning series 
when you did handle the terminal? • (For example, if you got twice as much 
satisfaction when handling the terminal you would write 200, if you only 
got half as much satisfaction you would write 50.) " . 



(17) If one hundred (100) represents the amount of attention you paid to the 

material being presented when you were not handling the terminal, how much 
attention did you pay to the material being presented when you were handling 
.the terminal? (For example, if you paid half as much attention when you 
had the terminal, you would write 200.) 
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ONE WAY GROliP PRE TEST VERSION 



CODE LETTERS 



THANK YOU FOR HELPING US , 



The following questions provide you with the opportunity to give us your 
opinions about the prefire planning series. Please try to answer all of the 
questions. 



(1) 



(2) 



If zero (0) means th^t you think the prefire planning series is not at all 
interesting, and one hundred (100) means that you think the prefire 
planning series is as interesting as live instruction, how interesting would 
you rate the prefire planning series thus far? (For example, if you thought 
it was twice as interesting you would write 200, if you thought it was only 
half as interesting you would write 50.) 



If zero (0) means that you think the interactive items (i.e. questions) are 
not at all useful, and one hundred (100) means that you think the interactive 
items are as being able to ask questions of an instructor during^live 
instruction. How useful would you rate the interactive items thus far? 
(For example, if you thought it was twice as useful you would write 200, it : 
you thought it was only half as useful you would write 50.) 



(3) if zero (0) means that you think that you have learned nothing at all from 
the prefire planning series, and one hundred (100) represents the amount of 
learning you think you would have attained if you would have received this 
information in a live instruction situation, how much do you think you ve , 
learned from the prefire planning series thus far? (For example, if you 
think you have learned twice as much from the prefire planning series as 
i you would have from live instruction you would write 200, if you think, you , 
have learned only half as much f-rom the prefire planning series as you 
would have in a live instruction situation you v^ould write 50.) 



(4) How many times per week woul'd you estimate that you talk to the other fira- 
fighters at your station about the prefire planning series? 



times per week. 
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■■(5) About what percentage of the conversations would you say is devoted tc 
the following topics? 

. • answers to ii^teractive items 

• comments about the topics being presented 



comments about the style in which the 
topli .re being presented 

other (please specify) 



TOTAL = 100% 



(6) About what percentage of the communication which takes place* is favorable 
toward the prefire p^^amring series? 



(7) Would you like to have more training programs like the prefire planning 
series presented over the television? 

YES NO 



(8) What suggestions do you have that you think would improve the (prefire 
planning) learning situation you are; presentlr^" in? (write on back sidCw 
of sheet, if you need more space). 



EKLC 
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\ ONE-WAY GROUP POST TEST VERSION 

CODE LETTERS 

THANK YOU x^'OR HELPING US. 

Tlie following questions provide you with the opportunity to give us your 
opinions about the prefire planning series Please try to answer all of the 
questions. 

(1) If zero (0) means that you thir.k the prefire planning series is not at all 
interesting, and one hundred (100) means that you think the prefire planning 
series is as interesting as live instruction, how i;v.teresting would you rate 
the prefire planning series thus far? (For example, if you thought it was 
twice as interesting you would write 200, if you thought it was only half as 
interesting you would write 50.; 



(2) If zero (0) means that you think the interactive items (i.e., questions) are 
not at All useful, and one hundred (100) means that you think the interactive 
items are as useful as being able to ask questions of an instructor during 
live instruction, how useful would you rate the interactive items thus far? 
(For example, if you thought it was twice as useful' you would write 200-, if 
you thought it was only half as useful you 'would write 50.) 



(3) If zero (0) means that you think that you have learned nothing at all from 
the prefire planning series, and one hundred (100) represents the amount 
of learning you think you woiild have attained if you would have received 
this information in a live instruction situation, how much do you think 
you^ve learned from tho prefire planning series thus far? (For example, 
if you think you have ^ned twice as much from, the prefive planning 
series as you would t, rom live- instruction you would write 200, if 
you think you have learned only half as much from the prefire planning 
series as you would in a live instruction situation you would write 50.) ^ 



(4} How many times per week would you estimate that you talk to the other^ fire 
fighters at your station about the prefire planning series? 

\ times per w 



-2- 



(5) Ahout what percentage of the conversations would you say is devoted to 
the following topics? 

' - answers to interactive items 

' comments about the topics being presented 



comments about the style in which the 
topics are being presented 



other (please specify) 



TOTAL » 100% 



(6) About what percentage of the communication which takes place is favorable 
toward the prefire planning series? 



(7y Would you like to have more training programs like the prefire planning 
series presented over the television? 

YES NO 



'(8) Given that you woulcf have to have training or a. particular topic, how 
would you like that training to be presented? 



live instruction 

one way television instruction 

two way television instruction 



' (9) What sugg8sLicr.f5 do you have that you think would improve the (prefire 
planning) learning situation you are presently in? (write on back side 
of sheet, if you need more space.) 



v 
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TWO-WAY INDIVIDUAL PRE TEST VERSION » 

r 

CODE LETTERS ' 

THAIJK YOU FOR HELPING US . ' . 

The following questions provi^de you with the opportunity to give us your 
opinions about the prefire planning series r_ Please try to ansv \ all of the 
questions. • 

(1).' Was it important for you to know that you had been properly logged in — 
to see your code letters on the -"cr^en? 

YES ■ , NO 



(2)' Did you compare your scores at the end of the lessop with the scores of 
. others?-* r ' * ^ 

'YES * . . • NO 



(3) Did you usually compare^ your answers to individual questions, with the 
answers by others? . • . ' ^ 

; . • ^ ^ . • ^ 

YES NO 

(4) Did yoa get any satisfaction^ f rem getting questions right? 

YES ' ■ NO 

(5) Was it important to you to know your percentaj^a score on the quick quizzes 
and overall? ^ 

YES • NO 



(6) How many times per week would you estimate that you talk to the other fire- 
fighters at your station about the prefire Planning series? 

^ times per week. 



(7) About what percentage of. the conversations would you say is devoted to the 
following topics? 

answers to interactive items . 

" comments about the copies being presented 



comments about the style in which the 
topics are being presented 

other (please specify) 



TOTAL = 100% ,. . 
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(8) About what' percentage of the -communication which takes place is favorable 
toward th^ prefire planning series? - 



(9) If zero (0) means that you think the prefire planning series is not at all 
"'interesting, and one hundred (100) means that you think the prefire planning 
series is as interesting as live instruction, how interesting would you rate 
the prefire planning series thus far? (For example, if you though it was 
twice as interesting you would write 200, if you thought it was .only half as 
interesting you would write 50.) 



(10) If zero (0) means that you think the interactive items (i.e., questions) ar^ 
not at all useful, and one hundred (100) means that you think the interactive 
items are a^s useful as being able to ask questions; of an instructor during 
■ live instruction, how us^eful would you rate the interactive- items thus far? 
(For. example, if you thought it was twice as useful^ you would write 200, if 
you thought it was only half as useful you would wrl-t*i~ 30 • ) 



(11) If zero (0) means that you think that you have learned nothing at afl.1 from 
%he prefire planning series, and one hundred (100) represents the amount of 
learning you think you would have attained if you would have received .this 
information' in a live instruction situation, how much do you think ypu've 
learned from the prefire planning series thus far? (For example, if you 
think you have learned twice as much from the prafire planning series as 
you would have from live instruction you would write 2U0, if you think you 
have learned only half as much from the" prefire planning series as you woul 
have iu a live instruction situation you would write 50,) 



(12) Would you like eo have more training programs 3 ike the prefire planning series 
presented ovef the television? 

YES • NO 



(13) What suggestions^^ you have that you think would improve the (prefire planning), 
"learning situation you are .presently in? (Write on back side of sheet, it 
you ne^d more space) s 
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■■-■■r^^-^ ■ * ; TWO-WAY group: pre test version ■ 

; ■ ■ ; : * . v'M . . CODE* LETTERS 

THi^^Yb^.!^^ ■ • 



■ i Tl^ 'opportunity to^^"^^^^^ us your ' 

prefire planning serieG. PJ.ease try to answer all of the ... 

..questions. o ' /. „ c ' ■ • t.^ • 

• ' ." ■' -.^ . ■ ' ' ^5 . ■ * . ■ ,• V ■[ ■ ' ■■; 

(1.) , Was it important for you to toqw that you hkd been properly Ipgged in — 

■ :. ;-^^t cbcie-'letters on the screen? , ^ . 

' ■.- '- 'Z ' ■■ ' ■ • ■ ' ■ ' ' . ' ' . " ■ . ' ' " ' ■ ' '■ ■ ■ ■ ^«"'' 



YES ^ . * NO 



(2) Di*d you compare your scores at. the end of^the lesson with thk- scores of 

■'•.others? ; • . °' ^; . - ^ ,^ 

-oy' ■ - YES , . . ■ • \- NO • ^- V 

. — , , i . 

(3) -Did you usually 'compare your answers to individual questions, with the 
answers by others? 

. ' ■ ,■ YES . . . - . NO ' • "" -.^ 



(4) Did you get any satisfaction from getting questions^ right? 

. : : ■ ' YES / ' ■ ' ' . ■ NO ^ ■ ; . \ \ 

(5) . Was it important to you to know ybur percentage score on the quick. quizzes 

and overall?.- . - - ' r 

' ' ■ ' ^ YES , . • * ■ / • . NO ' . ■ 



(6) How many times per week, would you estimate that , you talk- to the other fire^ ' 
fighters at your ctation about the.prefire planning series? 

, . • ^ * \ timeis per week. ■ •.: 

(7) About *w^at\percentage' of the conyersait ions would you say is devoted to the ^ 
.. f ollowingvtppic^?__^ — _ . ' . . ' . • 




answers to interactive itenis . V ' 

comments a^out the topics being presented 

■ ■■■■■ ■ ^ ■■ ■ ^- ■ ' 

comments 'abqut the/ style in which the 
topics are bWng presented * ' ' 

other (pleasey specify)^ • ' ; ■ . •■. 



TOTAL - 100% 



- 2 - 



■|;(.8V^-|b^Mt--^h^t-p;fercentage.:of 

toward thVpref ire planning series? ^ i 



■ (9.)' If -zero (0) means^; ^ think the pref ire^ planniTig series is not at -all 

::: interesting, and "one hundred'ClOQ) means that%pu,.? think the pref ire planning, 
■ ■ . series is, as interesting as- live: instruction, how interesting \?ould you rate 
the , pref ire planning series thus far? (For example, if you thought ■ it was 
,- '-twice as .interesting you vould^ write 200, if -you thought it. wag only half | 
:v ."■ as ante r<is ting you.!would' wri.te-''50.) ., ,/ ' '' . . , . : . 



tio) If ■ zero IbVmearis" tha't'^^'oii^ think the interactive items (i.e.;, questions) are / 
-not at all^'useful, and!-one hundred (100) medns'^that; you think the interactive 
V . . dtems- are as useful as^^being able ' to ask questions . of an instructor during 
live instruction, ^hoW; ^iseful,:w6^^u^ thus far? 

(For' example, if you;.,tliought.^ it was twice . as useful.you would write 200, if - 
-you thdught.it was only -half ' as useful you would write -50.) 



(11) * If zero (0) means that* you think that you have learned nothing at all from 
: the prefireVplanning series; and one hundred (100) . represents the amount ^of 

. learning you^think you would have attained if you .'would have teceived this 
' information in a live instruction situation, how much do yoii think .you 've, . 
iearned' from the prefire planning series thus far? (For example ; if , you 
V --^^^^^^ you have' learned twice as much from the pref ire planning series as 

- V^^you' would have from live instruction you would wnite 200, if you think you- 
' J hay^ learned, only half /as much from the pref ire planning series, as you ; . 
would have in a. live instruction situation you would^ write 50.) 



:.(12) ; Would you. ^^^^ to have more training programs like th§ pref ire planning. ' 
N' . j series presented over the . television? , , ;• 



YES 



NO 



(13) Whkt suggestions' do' you have that you think would improve the (pref ire . 

planning) learning situation you are presently in? (Wrdte on back side - 
: - of sheet, if you need more space). , . 



erJc 
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(14) ^ How many times .ha'v.e- you actually handled the terminal during^ a lesson so fair? 



^ -y : times 

-it: i • r ,. 



(15) If one hundred (iOO represents the amount of Visatisfac-tion-you-got-out- 



■'tfie prefire planning series when you ^ef e not handling the terminal, how ^ * 
much satisfaction would you say you gi^t out of the prefire. planning sferies 
.when y oil did handle the terminal? (For example, if you got twice as much . 
satisfaction. when handling the terminal you would write. 200, if you^ only 
got half as much satisfaction x.ou woul*d write 50.) ^' . . 



1 ■ 



(16) If one hundred (100) represents the amount of -attention you paid to the^ 
material being presented when you were not handling the terminal, how 
much attention did you pay to the material being presented when yoii were 
handling the terminal?. (For example, if you paid'half.as much attention 
when you had the terminal, .you would write 200.) .' ' * 



"TOO-WAY - INDIVIDUAL. fOSV ISST VERSION , ; 

CODE .LETTERS 



THANK YOU . FOR ! HELPING US . 




. 9 I: 

■^ ;'~'"The following 'quesCions> provide you wlih she oppoptunity -.o give us,. your , 
opinions about thei pref ire planning 'series . -Jiease, try to answer all of the. 
Tjuestions-.--- — ■—..'^—-^t..^. ' . : ■ ' ' . ' ■ . ' ■ ■ 

. (D ; Was.it important for -you to know' that you had' been properly logged in r™ 

' "tp" see your co^de letters on the. screen; ^ , . ■. • ' 

■• ^ . :/■ ^ " ■'■ ^' ' .. ■. ■' - 

■ YES • . ■ NO ■ ■■. . 



(2) Did you-compare your .scores -|t the end of Che' lesson with . the scores of ' 
others? ' ' ,f ■ ' ', . ' 



YES 



NO : , 



"■(3)-. Did, you usually compare your answers to individual questions, with the 
answers by»'Others? ■ ■> ■ ' . ■ ■ , 

- '.^ „ YES • . ■ NO ■ , ■ ; 



■■' (■A) 'TJid YOU get any -.atisfaction from" getting questions right? , 

-._r:__ j^-Es ^ . . ; - NO ■ 

(5) Was^'iV Important ta you; to know your percentage score on. the, quick quizzes 
and overall? 



YES 



NO 



(6)' How many times^ per week would you. estima^te that. you' talk, to the ci:her; fire^ 
fighters ato^our. station about the prefire planning series? 



times per week. 



(7) About "What percentage of the conversations' would you say? is devoted^ to the 

following topics?. : ' ' : 

, .answers to interactive items - - 

t « ■ ^ comments, about the topic's being cp'resented 



comments about the style in which the 
topics are being , presented ; * 



other (please specify) 



, TOTAL 100% 



- 1 ^ 



.••(8)* About,; what percentage of the communication which takes place is favorable 
./ .toward the pref ire planning seri'es? ' "* .* 



(97" -If zero (0) means that you 'think the pref ire planning series is not at all . 
■ interesting, and one hundred (100) means, that you think- the prelire .planning 
-7^" — series-is-asiinteri^sti^ as JLive instruction, ho\t^interesting would you,.ra,te 
V ■ . the pref ire . planning series jEh^~far? (?or" example,— if--y'ou._thQught_j^^ 

twice as -interesting yo^u would^write.'. 200, if you thought . it was only half as 
i- , interesting you'^ would write 50.) ^ v . 



(10) If zero XO) ;means that you think the interactive items (i^^e-,,' questions) are 
. • not at ail Useful, and .one hundred (100) means that , you think the .interactive ; 
items are as useful as beings able to ask questions of an instructor during ^ . 
* ' live instruction, how useful would you rate th^ interactive itemis thus far? . . 
* ' ■; '(For example, if you thought it~was. twifice as useful you would write 200, if , 
you thought it was only half ias useful you woul'd write 50* j 



_(11) if zero (0) means that you think' that you havve.. learned nothing at all from the^:; 
prefire planning'^eries, and one hundred; (100) represents the amount of learhinj 
you think you would have attained if you would have received^ this information {■ 
I ±n a live instruction situation, how much do you think you've learned from the v 
pref ire .planning series thus far?. (For example; if you >hink you have learned;; ^ 

twice as miich from the, p"re£ire planning series as you would have from live ■ -v^r 

/• instruction you would wxite 200, if you think you have learned only half as, 

much from the pref ire planning series as you would have in ya live instruction." 
situation you would write 30\) 



(12) Would' you like • to .have more training programs^ like^ .the pref ire 
presented over the television? , * 



anning series- 



YES 



NO 



(is) Given that you would; have to have training on a particular topic, how would 
you like that training to be presented? . * . 



live- instruction 



one way television instruction 



two wky television instruction 



•(14) I^Jhat suggestion's do you have tliat you- think would improve the .(pref ire planning 
learning situation you are, presently in? (Write;;:on back side of sheet-; if you| 
.. need more, space.) - ' " '» I - 



^^^^ 
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APPENDIX VIII-8 



lyiDS Summary 



f4 



Grand Means and Variances 



: i. •* ■ 
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•iAppendixV.VIII-8 reports ^ describing thiB overall configurations of each multidiTnensional 

space. EacheieU has three entries. From top to bottom / .' ^ 

; ; (1) '^jThe gr^ all pairs. This figure is the average distance Teported for all paired 

^ comparisons; i.e., the sum of the means for each paired comparison divided by the.'number of pairs. 

(2) . The totaJ variance in the space, i.e., the. sum of the square of each eigenroot yielded by , the 

orthogonal decomposition of. tHe scalar product matrixr The greater the variance, the more 
:• ..discriniiiiation participants engaged in when making evaluative judgments between all paired. 
, • »conceptsintheset. ;V rt ' ^ ^ V • 

(3) The cumulative percentage of total distance accounted for by the imaginary dimensions. The e:)(tent<' 
to which this figure excee^is 100 indicates the degree to which. participants reported distances 
between a triad of concepts which did not conform to Euclidean space. Since the MDS procedure is 

T~~~Basl^'Fii~Ri0mann geometrical as.sumptions, t^^^ solutions obtained are not degenerate, i.e., there is 
. no loss of information. The triangular inequahty probieriranses~when a~participant-provides:^^^ 
• following typd'of response;. 

• ' J^ FIREFIGHTING AND SAFE. ; ' • ^' * ' 10 units ' 

FIREFIGHTINGANDPRGFEiSSIONAL ■ - - 20units ' 



SAFE AND PROFESSIONAL 



90 units 



-{ 



As is evident when trying to preserve these distances in an MDS space'a 1-2-9 triangle results, and 
the variance has to be accounted for by imaginary dimensions. , ' 
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Table 1. ANALYSIS OF VARIANCE OFME AN DISTANCES 
ACROSSTIME AND TREATMENTS FOR CONCEPT PAIRS« 
Pair: Firefighting and Safe 
[ Time * . 
12.3 4 ' 5 
Treatment' F p 



Two-way. Individual 


196 


136' 


136. 


. 97 


"98 


.55 


.70 


Two-way group 


107 


'119 


167 . 


" 172 


178 


.66 


.62 


.^One'way paper/pencil 


206 


142 


155 


. 194 


145 


.44 


.78 


" " One-way covert 


' 60 


110 


126 


- 94. 


.68 


'1.21 


.3^ 


".. • * ..... P 


2.10 


.-1 




1.80 


1.67 








.11 


.89 


.89 


.15 


'.18 







?Tho smaltor the monn. thoKreatcr the percnivcd similnrity Iwtwrcn tho psnf 



Table 5. ANAUVSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS® 
Pair: Firefighting and Skilled ^ 

Time • • i 





1 ' 


■*2 


3 


■ 4 


5 






Treatment 












F 


P 


Two«way individual 


20 


33 * 


35 


. 31 


.21 


.68 


,61 


Two-vvayr.roup 


38 


37 


30 


38 


58 


•74 . 


.56 


One-way paper/pencr! • 


29 


' 55 


30 


36 


" 25 


1.16 ^ 


.33 


One-way covert • 


21 


27 


24 


24 


27/ 


.25 


.91 


• F 


.89' 


1.27 


. -73 


.55 


3.16 






. P 


.45 


.29 


.54 


.65 


.03 







'Thu smnllor Iho mn^n. thugroHter tho porccivod similnrity Ixityvenn tho pnlr. 



Table 2. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS" 
Pair: Firefighting and Efficient 
Time 



Table 6. ANALYSISOF VARIANCE OF MEAN DISTANCES'^ 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS" 
9 Pair: Firefighting and Me 
Time 

' '. 1 ' 2 3-1.4 5 



Treatment 














F 


P 


■ Treatment 












- F 




Two-way individual 




36 


■ 51!' 


36 


40 . 


30 


:5o 


..72 


Two-way individual 


23 


44 


« 39,.^ 


48 - 


23 


.84 


.50 


Two-way group 




72 


42 


44 


51. 


62 


1.06 


.39 


Two-way Rroup 


44 


2»5 


30 


56 


42 


.6d 


.48 


One-way paper/pencil 




80 


78 


7G 


• 04 


32° . 


1.01 


.41 


One-way paper/pencil 


29 


42 


05 


38 


30 


1.20 


.32 


One-way covort 




36 


48 


42 


^43 


41 


.43 


.79 


One-way covert 


14 


22 


20. 


22 


31 


. 1.39 


.24 




F 


1.29. 


1.75 


1.70 


1.39 


2.78 






' - . F 


3.09 „ 


1.66 


1.77 


1.12 


1.06 








P 


.28 


.16 


.17 


.25 


.05 






P 


.03 


.16 


' .16 


.35 


.37 







"The smnllor tho mcnn. tho }jre»iter thtiporccivtjd simittirity bol\j'(;t;n thn pnir. 



'Xhu smaller tho muiin. tho f^runtor tho porcoiviid similiirity botwcon tho pair. 



Table 3. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMESJTS FOR CONCEPT PAIRSJ' 
Pair: Firefighting and Professional 
Time 



Table 7. ANALY^IS OFVARIANCE OF lyiEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS" 
Pair: Prefire Planning and Essential » 
Time 



0 . 


1 


'2 . 


3 


"4 


5 








1 


2 


3 


4 


5 






Treatment 












F 


P 


Treatment 






\ 






F 


P 


Two-way individual - 


58 ' 


32 


30 


25 


1.70 


.14 


Two-way individual 


21 


49 . 


54 


. 66 


*41 


1.75 


.15' 


Two-way group 


49 


35 


45 


58 


54 


.36 


.84 ■ 


Two-way group 


35... 


50 


55 


63 




1 .23 


.30 


bno-way papor/pencil 


31 


45 ! 


49 


■ 41 


26 


1.29 


.28 


One-way paper/pencil 


42 


58 


79 . 


■ 88" 


48 


1.85 


.12 


One-way covert <' 


31 


3t 


20 


29 


• 29 


.15 


.90 


. Ono-way covort 


42 


45 


45 


55 


51 


.•43 


.78 


■• ■ F 


2.15 


1.33 


1.25 


■.96"' 


"3.^9 






F 


1.14 


.42 


.98 


. .93 


1.13 






P. 


.10 


.27 


.29 


.42 


.02 






■ > 


.34 


.74 


'.41 


■ .43 


.34 







^Thosinallor the moan, tho^rohtor the porcoivcd similnrity bijlwnon the pair. 



'^The smnller the mean, tho greater tho porcolvod similnrity txjtweon tho pnlr. 



Table 4. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS miE AND TREATMENTS FOR CONCEPT PAIRS" 
tf^?aiT: Firefighting and Teamwork 
" time 



Table 8, ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS« 
Pair: Prefire Planning and Useful 
Time 





1 


2 


3 


.4 


5 








1 ■ 


' 2 


3 ' 


: 4 


5 






Treatment 












F 


P 


Treatment . 












E 


• P 


Two-way individual 


7 


30 


■ 69 ; 


s 

. .35 


15 


1.08 


.37 


Tv/O'Way individual . 


27 


41 


49 




34 . 


• .38 


.83 


Two-way 3 roup' 


.31 


28 


44. 


51 . 


42 


.44 


.78 


Two-way group . . 


.44 ■ 


48 


48 


55 


.31 


.87, 


One* way papor/pencil^ 


14 


- 26 


28 


27 


23 


. 1.01 . 


.41 


1' One-way paper/pencil 


35 ■ 


47. ■ 


49- 


57. 


41 


.58 


768 


' Ono'wav co'vert .),' 
• . -F 


12 


20 


18 


20 * 


25 


1.20 


*31 


One-way covort 


34 


-44 . 


37 


42 


38 


.27 


.90 


3.22 


.48 


1.14 


.'B8 


3.34 






. , . ■ > 


.52 


.06 


.28 


1.24 


1.03. 






■ r" P 


.03' 


.70 


' .34 


.46' 


A>y2 








.0.7 


.98 


.84 


..30 , 


-.38 







^The'smnllor the moan, tho grentor tho perceived similnrity botwVdn the pnir. 



*Tlm smnllor tho monn. tho({roater the perceived almHarltytxitween tho pair; »^ 



ERIC 
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^297 



Tables. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATME^;T§ FOR CONCEPT PAIRS 
Pair: Prefire Planning and Time Consuming 
, * Time 



Treatment ^ . 

Two-way individual . 
Two' way group * 
One-way papec/penciP 
One-way covert 

* •F 



1 

112 
B8 

6G 
.76 
.52 



B5 
104 

73" 
lOI 
.44 
.73 



33 
74 
82 
71 
.1.50 
,22 



36 
91 
127 
-57 
2.35 
.08 



33 
146 
101 

40 
2.92 

.f)4 



I 

2.16 
.95 
.70 

2.25 



P 

.08 
.44 
\59 
.07 



Table 13. ANALYSIS OF VARIANCE OF MEAN DISTANCES. 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS" 
Pair: Prefird Planning and Busy Work . 
' Time 

2 3 4 .5 ' 



Treatment 

Two-way iiTllividual 
Two-way groupo 
On«-vvay paper/puncil 
One-way covert 



**Th« smaller th« mean, the Kroalor the pcrroivud similarity iMi^wiiisn th« pair. 



r 

77 
154 
150 
■ 93* 
1.46 

.23 



113 
147 
100 

.35 
.79 



64 
99 
104 
129 
.75 
..53 



111 

72 

83 
171 
1.39.T, 

.25 



44 

; 109 

167 
102 
1.41 
.25 



1. 13 
1.08 
1.03 
;60 



TluJ smalliir lhu,mean. th(j fjreatnr theporcuivod similarity IRjtwcsnulhn pair. ' 



P 

.35 
.37 
.39 
.66 



Table 10. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS ITME AND TREATMENTS FOR CONCEPT PAIRS ' 
Pair.^ Prefire Planning anjd Public Relations 



Treatment 

Two-way individual 
Two-way group 



Vl^N^ 



Table 14. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND T ^EATMENTS FOR CONCEPT PAIRS" 
J?air: * Prefire Planning and Inspection 







Time 


f 










■1 ■ ' 




Time 














1 


2 - 


3 


4 


5 


. J ... 


P 


Treatment 


1 


2 


3 

0 


4 


5 


F 


P^ 




97 


6^ 


63 


38 


43 


.78 


.54 


*Two-wny individual 


84 


-91 


81 


51 


69 


.23^ 


- .92 ■ ~ 




99 


64 


59 


45 


62 


1.25 


.30 


Two-way-jjroup 


51 


62 


69 


./ 50 


.58 


.65 


.63 ^ 


:il 


79 


137 


92 


123 


79 


.55 


.70 


One-way paper/pencil 


88 


103 


75 


III 


113 


.25 




46 


■. . 44 


45 


51 


79 


.75 


.56 


One-way covert 


45 


50 


37 


83 


.50 . 


.94 


.44 


F 


.68 


2.29 


.83- 


a*45 


.35 






F 


.57 


r.9B 


1.08 


1.02 


.-1.'54 






- P'. 


.,57 


.08 


.'48 


.02 


.79 






■. ' 


.67 


.40 . 


,36 


' .39 


.21 







One-way covert 



"Tho smnllor thu moan, the RrBater the p«rr«ivLMi simihlrity b«jtwcM;n tin; pair^ 



' rln! smalli-«-1h(rmuan. the Rroalor thu porcoivcd similnrity bctwocn the pair. 



, Table tl. ANALYSIS OF VARIANCE OF M]£\N DISTANCES 
' ACROSS TIME AND TREATMENTS. FOR CONCEPT PAIRS" 
Pair: Prefite Planning and Safe Community ^ . 
♦ . ^ Time , 



« 


1 


2 


3 


4 


5 . 






Treatment 












F 


P 


Two-way individual 


60 


. 60 


37 


5? ' 


40 


.20 


.94 


•Two-way group 


33 


53 


48 


46 


47 


.56 


.69 


One-way paper/pencil 


30 


64 


68 


72 


41 


2.0 


.10 


One-way covert 


33 


41 


37 


49 




■ .62, 


.65 


; F 


.45" 


.46, 


1.50. 


1.04 


.12 






P 


.72 


. .71 


*.22 


.38 


.95 







"Tho-smallor th« moan, the Rruator tho parccivod similarity hnt wiMin the pair. 



Table 15. ANALYSIS OF VARIANCETOF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS" 
Pair: Prefire Planning and Me ** ' 

. - ■ ^ • ■ • , Time ' ' ** * ' 

. «fc , ' ■ ■ . ■ 

1 2 3 4 5 - » 

Treatment F p 

Two-way individual ' 
Two-way group 
One-way paper/pencil 
Onn-way covert 



"Th« smallnr thu mttnn. tho grontor tho porc«'vod simih»rity bat wean Iho paijo 





85 




50 


. 56 


.43 


.47 


.76 




48 


GQ 


74 


1P6 ■ 


122 


.97 


.43. 




82' 


75 


58" 


96 


-75'^ 


..34- 


-.85- 




5^. 


41 




50 


49* 


M.07 


,37 ^ 


F 


..45 


. .1.33 


1.75 


1.28 


1.61. 




0 ■ 


P 




.27 


-.16 


.29 


,.19 







Table 12. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS " 
Pair: Prefire Planning an'd Professional 



Treatment 

Two-way individual 
. Two-way group 
Qne.way paper/pencil 
One-way covert f ' 



°Tho smallor tho moan, tho groator tho porcoivod similarity bolwoen tho pair. 







Time 














1 


2 


.3 


4 


5 


















F " 


P 




.68. 


49. 


31 


50 ■ 


28 


.53 


.71 




52 1 


50 


53 . 


54 


44 ' 


.15 


.96 




48 


80 


61 < 


.73 


'35 


1.4 


.23- 




38 


33 


33 


. 46 


36- 


.52 


.72 


F 


.35 


1.88 


1.47 


1.28 


.78 








.79 


.•.14" 


.23 


.28 


.51 







Table 16. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR COI^CEPT PAIRS" 
■ Pair: TV Training and Effective 
Time ' . 

1 2 3 :o 4 5 

Treatment 

Two-way individua\^ 
' Two-way group 
One-way paper/pencil 
One-way covert 

X ■ F 

! ■ . ■ . • 

^- rf!& smallor tho moari, tho gnjator tho porcoivod similarity t)ot woon tho pair. 











F 


P 




29 


39 


32 


.82. 


.49 


■ 53 : 


57 


68 


67 


.28 


- .84 


56 


•44. 


66 


^ 57 


.92" 


*.43 


.-53 


76 


58 


* * 90 


.40 


.75 


.08 


MB 


.68 


.89 






* .97 


.32 ' 


,57 


.45 







Table 17, ANALYSIS OF VARIANCE OF MEAN DISTANCES 
■ ACROSS TIME AND TREATMENTS FOR CONCEjPf PAIRS° 
air: TV Training and Interesting 



rreatment. ' 

"^wb-way individual 
Two-way group 
}he-way paper/pencil 
}ne* way covert 

■■/:' ■■• ■ F ■ 



Table 20. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
""ACROSS TIME AND TREATMENTS FOR CONCEPT VMRS° 
Pair: TV Training and Involving 



time" 














2 


.3 


4 


5- 
















F 


P 


Treatni&nt 


o 43 . 


31 


, 37 


34 


.31 


.82 ' 


Two-way individual 


100 


57 


89 


95 


. .58 


.63 


Two-way^roup 


56 


53 


68 


58 


.32 


.81 


One-way paper/pencil 




93 


55 


. 85 


.41 




One-way covert . . 


n.4i 


1.80 


1.45 


.91 








.24 


-.15 


.23 


.44 ■ 









Vime 












1 2'. 


3 


" 4 . . 
















. F 


P 


- 50 


42 • 


37 ' 


36 


'■35 


.79 


72 


60 


64 


89 


.7^2 


.54 


88 


84 


93 


69 


.20 


.90 


52 


93 


47 


65 


.93 


43 


~ ' .99 


.76 


3.33 


.82 ' 






— ■.40"" 


.52 


.02 


.49 







iTho smaller the menn. the greater the perceive<l simUnrity between the pair. 



°Tho smaller themeen. the greater the perceived similarity between the pair. 



Table 18, ANALYSIS OF VARIANCE OF MEAN DISTANCES 
- ACROSS TIME AND TREATMENl o FOR CONCEPT PAIRS" 
Pair:, TV Training and Difficult 
. ■ ' ■ ■ ilme> , ' ■ 



Treatment 

Two-way individual 
Two-way group ■ 
One-way paper/pencil 
One-way-covert • 

;■: ' . ■■* ^ 



Table 21. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
ACROSS TIME AND TREATMENTS FOR CONCEPT PAIRS" 
? . Pair: 'TV Training and Me 

Time 



1 


2 


3 


■4 


5 


F 


P 


Treatment 


•0 ■ 


3 , 


.4 


V 5 


F 


P 




.141 


54 


62' 


63 


. 2.51 


.06 


Two-way individual . - 


86 


22 


3< , 


29 . 


•3.01 


.03 




103 


■ 105 


89 


76 


.44 


.73 


two-way- ^roup ' - 


66- 


53 


70 i* 


83 


.56 


.65 




152 


92 


139 


89 


1.08 


.36 


One-way paper /pencil . - 


45 


38 


52 ' 


64 " 


.57 : 


.64 




80 


148 


72 


83 


1.82 


.15 


One-way covert \ / ~ " 
F — 


52 


32 


87 


85 


.33 


.80 




• .98 


■2.41 ' 


.1.97 


.23 






1.38 


1.68 


<:67 


.93 








.41 


.07 


.12 


.87 






P - 


.25 


.18 


.36 


.43 







°Thesmoller the mean, the greater the perceived similarity between the pair 



"The smaller the meen. the greater the^erceived similarity between the pmr. 



Table 19. ANALYSIS OF VARIANCE OF MEAN DISTANCES 
: rACROSS TIME AND TREATMENTS FOR CONCEPf PAIRS" 
; Pair: TV Training and Good 





Time 
















2. 


3 


4 










Treatment 










■J 


P 




Two-way individual" - 


31 


27 


35 


35 




.88 




! Two-way group . - 


49 


50 


67 


53 


.43 


.73 




; One-way pa pef /pencil - 


■51 


56 . 


68 - 


66 


.33 


.81 




^Oiie-way covert ~ 


45 


76 


42 


.62 


.57 


.64 


17 


^ i/':.; ■ * •■" . F — 


1.14 


1.11 


1.60* 


^38 


i 






' ' . p- — 


> ..34 


.35 


.19 ' 


.77 






0 



'^he smaller the mean, thegreeter the perceived similerlty between thr pair. 



APPENDIX VIII-10 



Unidimensionar Scale Tables 



4- 





4" 



ERIC 



reatment;; 

wpS^ :^M'5il8 .J^^li;: ;^^^^ • .42 

wcSray groupT' .v;^- 5.35 ; ?5^29 j ^ 4.88 ^;5.pO : 4.92 1.34 

lie^v^ypaperyjwiicil ii:,5^ 4.87 2.51 

ine-^y covert J: 4.92' 2.77 

rhe higher the mean, the more favornbiy.tho group^vnluBlqd the concept. 



P 

.60 
.26 
.04 
.03 



Table 5. ANALYSIS OF VARIANCE OF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT « 
" —-Concept: prertre planning. 
Scale: unprofessional • prof essional 
" ■ ' ■■ ■• Time 



Treatment 

Two-way individual \ 
Two-way^oup 



OnJi-way covert 



5.33 
.79. 
.50 



2 


3 


4, 


5 














■• ^ . ' 


P 


5.09 : 


5.05 


4.95 


5.00 


.06 


.99 


5.04 


5.17 


5.08 


5.04 


.09 


.99 


5.23/* 


5.16 


5.06 


5.03 


.75 


.56 


5.27 * 


5.10 


4.90 / 


"5.10 


1.00 


.41 


.38 


.10 


. .29 


: .06 






.77- 


.97 


.84 


.98 







°Tho higher tho mean, the more favorably the group evaluated the conc'epfT^ 



'^Table 2i ANALYSIS OF VARIANCE OF ME ANifCORES FOR 
yNroiMENSIONAL SCALES ACROSS TIME AND TREATMENT^ 



Table 6, ANALYSIS OF VARIANCE OF MEAN SCORES FOR 



Concept: prcfire planning: 


Scale: useless - 


useful; 




. UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT «1 




Time 












Concept: prefire planning Scale; not my job -my job 






:r2.-/ : 


3 . 


. 4 : 


5 










Time 








i^ajim'ent-.^''-';;;; 










F 


P 




1 


2 .3 


4 • 


5 ' 




'wo^way individual \- ' ^ 5.55 ; 


5.32 


5.00 


5.05 


5.23 


.1.97 


.11 


Treatment 








' F ■ ■ 


P 


\io-way group . , 5.17 


5.50. 


5.29 


5*.2tf 


' 5.21 


.56 


.69 


Two-way individual - 


4^95 


5.00 4.73 


4.77 


4.91 -.25 


.91 


)ne-way paper/pencil 5.52 


. 5.35''' 


5.16 


M.97 • 


4.87 


2.68 


.03 


Two-way group 


5.04 


4.75 . 4.96 


4.67 


4.29 1.48 


.21 


)he-way,cbvert '5.23 ; 


5.00 


5.10 


4^ 


5.00 


i.35 


•26 


'NT- One-way paper/pencil 


5.06 


4.61 , 4.87 


4.55 


4.77 1.23 


.30 


' vy>^ F ■ . 1.05 


1.78 • 


.45 , 


2.12 


.92 






One-way covert 


4.97 


4:90 ■' 4.90 


^ 4:40 


4.97 , 1,75 


.14 




.16 


.72 


. .10 


- .44 






F 


.08 


.60 , .28 . 


' .48 


1.75 


















P 


. ;97 . 


.62" .84 


.70 


.16' > 





(The higher the mean; the more favorably the gt oup eveluated the concept. 



°The higher the mean. the. more favorably the group evaluated the concept. 



V Table 3 ANALYSIS OF VARIANCE OF MEAN SCORES FOR / 
IJNIDIMBWSIONAL SCALES ACROSS TIME AND TREATMENT » 
Concept:: preflre planning Scale: not time consuming - time 

{■:^'''A"'^rfv-"'- ,Time ■ c ' ■ ■ - 

^ 1 ■ ., 2 ; ; a - ■ 4; 5i 

Twivvayindividual -- 2.95 2.86 2.36 2.68 2.36 1.04 .39 

T>tfO-Way group 2.70 2.54 2.58 2.33. 12.50 .27 .90 

Qne-Waypaper/pencir 2.81 2^7 2.90 2.61 , 2.68 !22 '.93 

On^way^covert , ; 2.33 -2^7 2.43 2.20 2.21 ,..48 .75 

Sj-iJr V !f'; : - '1.06 ; .49 : .93 .87 ' .65 • ' 

"^^^ - ■ P - -37^ -69 , ■ .43 - .46 " .58 

?The higher the mean, the more favorably the group evaluated the concept. 



Table?. ANALYSIS OF VARIANCE OF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT •» 
Concept:; fireflghting ' Scale: uiasafe -safe; 

. !> ' . ■ ' ' .. Time'.. ' -V •>•-■•.• ''' •;- 
' ^ ' ' 1 ■ ■ 2 3 \,4-. - 5" V 



Treatment ^ ' 

Two-way individual 2.82 2.82 . 2.64 2.64 ' 2.68 .11 

Two-way group , . 1.50 2.00 2.00 i ;88 .1.67 .85 

One-way paper/t)encil 1.58 1.9^ 2.42 2.00 2.19 3.29 

■ One-way covert » 2.17 2.17 2.43 2.23 , 2.30 tl5 

F ' " 7.18 £2.37 .95 .1.66 "' 2.29- - 

p . .000 ' ne .42 .18 .08 

^The higher the mean, the more favorably the group evaluatad the concept. 



,P 

.98. 
.49 
.01 
.96 



5^ :i^Table 4. ANALYSliS OF VARIANCE OF MEAN SCORES FOR ^ 
luNIDIN^SIONAL S^ TIME ANDTREATMENT « 

>i '. Scale: poor public relations - good public relations 



T^'eatmentr . ■ « 

Two-way indiviiiual^ 4.73 

Two-way group . 4.87 . 

.One-way paper/pencil ; 4.90 ' 

^One-way covert v 5.23'^ 

'f"- 2.00 



Time 

.5.05 * 

5.04 

5.06 
■5.07 

.006 

1.00 



•4.62 
4:96 
4.71 • • 

4.87;v^ 

■^■"■.54^^ 
- .66 , 



4.55 
5.00 
4.84 
4.80^, 

.41 



4.59 
5.00 
4.55 
-4.86 
,:J.27 
.29 " 



.90 
' .12 
1.52 
1.21 



tfjhe highftr the mean' the mbre'fBVortfbly the group evaluated the concept.; 
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P 

•47 
.98 
.20 
.31 



Table 8. ANALYSIS OF VARIANCE OF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS THVIE AND TREATMENT = 
^ Concept: fireflghting Scale: inefflcient-effldent 
. ' V ■ ^ Time ■ ' . 

1 :• 2. > • - 



Treatment . * 

Two-way individual 5.18. 5.05 

Two-waygroup' - 4.65 4.71 

One-way paper/pencil 4.77 4.87, 

One-way covert . 4.67 *" 4.67 V 

, i" F. .91 .39 

^ • p ■ ' ..44 .76 



5.09 
5.04* 
5.16 
4.60 

1.^1 
.17 



4.95 

5.21 

5.19^* 

4.93 
.53 
166 



.5 

4.77 
5.21 . 
*'4.97 
4.90 
.49 
*.69 



.33 
1.24- 
* .84 

.42 
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®The higher the mean. the more favorably th« group evaluated the concept. 

; 301 



P 

.86 

.:j3o. 

.50. 
.60 



Table 9^ "ANALYSIS 01^ VARIANCE OF MEAN SCORES FOR 
UNCD^fENSIONAL SCALES AGSOSS iTME AND TREATMENT 
. Concept; fireHghtiiig Scale: ; unprofessional - prof esiional 
. Time .• ' : . 



Treatment 

Two-way individual 
Two-way group 
One-way pa per/ pencil 
One-way covert ;. 

:"• .■ ■" • 



Table 13" ANALYSIS OF VARIANCE OF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT ? 
Concept: TV training ,. Scale: ineffective - effective; : 

.•••"Tiine^ •'"^'^ 



''•■1 "■' 


2 


3 


.4 ■ 


5 










3 




















F 


P 


Treatment 






■^^ 




* ^ ' 




5.50 


5.41 


5.09 


5.23 


5.41" 


.60 


.67 . 


Two-way individual 


— "5.00 




4.64' 


' ' . 89 


.45 


.^5,39 


5.46 


. 5.58 


5.42 


5.50. 


;25 


.91 


TvMJ-way group 


— w;4.33 


4:54>' 


i[.83 


4.70 


.57 


.63" 

.".7i; 


5.32 


5.58 


5.42 


5^35 


5.55 


. .54 


.71 


One-way paper/pencil 


— - 4.48 


4.42 


4.71. 


4.35 


.. .46* 


5.43 


. 5.30 


" 5.37 


5.47 


5.62 


.71 


.59 


One-way covert 


— - 4.90 


4.47 


4.33 


4.87 


2.04 


.11. 


.27 


.56 


■1.10 ' 


.27 


.42,, 






"f ■ 


^ — . .1.23 


.05 


1.35 


1.25 






; .85 


. .64 


.35 


.85 


•74. ^ 






P . 


.30 


.99 


.26 


.30 







°The higher.thft'ineen. the more favorably the group evaluetad the concopt. 



"The higher the mearirthe moro fevorebty the group e value tod the concopt. 



table lO: ANALYSIS OF VARIANCE OF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS TIMfi AND TREATMENT « 
Concept: firefigbting Scale: unskilled- skilled 







Time 

■t 














1 , 


2 . 


3 ' ■ 


4 


5 ■ 






Treatment , 












vF 


P 


Two-way individual 


5.45 


5.32 . 


5.27 


5.50 


5.14 


-.63 


.65 


Two-way group 


5.74 


5.58 


5.63 


5.67 . 


. 5.63 


'.23 


.92 


One-way paper/ pencil 
One-way covert '" 


5-3.9... 


5-58 


5.52 


5.48 


5.55 


.37 


.83 


5.67 


. 5.60 


5.53 . 


. 5.43 


5.52 


.31 


.87 - 


F ' ■' 


1.47 


.86 


1.0^ 


.38 , 


1.53 






. . P 


.23 


.47 


.38 


.77 


.21 







Table 14. ANALYSIS OF VARIANCE OF MEAN SCORES FOR i 
UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT* ^ 
Concept: TV training Scale: difficult - easy , 



Treatment 

.Two-way individual 
. Two-way group 
One-way paper/pencil 
One-way covert- 
F 

P . 



1 - 



Time 












2 


. 3 


4 


5, 






0 








F 


p 


3.91 


4.33 


4.27 


4.23 


■ .66 


.58 


4.67 


4.71 


4.46 


4.43 

c 


.34 


.79. 


4;58 


4.19 


4.29 


4.23 


.87 ; 


.46 ^ 


4.50.^- 


4.83 


. 4.57 


4.40 


.69 


.56 


.2.32.- 


2.50 


.38 


.21 






.03 


. .66 


. .77 


.89 







°The higher the meon. the more favorebly the group evoluatod the concept, 



"The higher the moen. the moro favorably the group ovalueted the concept. 



fable 11. ANALYSIS OF VARIANCE (DF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT ' 
^' J . . Concept:, rirefightihg 

Scale: individually oriented -team oriented 
. i V * Time r 



■ »■» 


1 


2 


- 3 • 


4 ^ 


5 . 






Treatment 












, ;f"'- 


P 


Two-way individual . 


5.73 


5.95. 


5.91 


5.77 


5.68 ■ 


.64 


.63 


Two-way group • 


5.78 


5.71 


5.75 


5.46 


5,75 


.72 


.58 


" One-way paper/pencil 


5.57 


5.68 


5.81 


5.71 


5;71 


..37 


.83 


One-way covert • 


5»90 


5.63 


5.87 


5.60 


5.72 


1.31 


.27 


- .F ■■ 


. • .76 


.73 


.58 . 


. ■ .72 


.'".OS 






P. 


.52^ 


.54 


, .63 


.54 


.98 























fable 15. ANALYSIS OF VARIANCE OF MEAN SCORES FOR 3 
UNIDIMENSIONAL SCALES ACROSS tIME AND TREATMENT ° , 
Concept: TV training - Scale: bad- good : |r 



Treatment 

Two-vray individual 
Two-way group 
One-way paper/pencil 
* One-way covert 

■F ' / 
' ■ P ■ ' 



Time 












2 


■*3V; 




5 














, F : 


P 


5.23 


5.05 : 


'5.18^ 


4.86 : 


1.08 


■.36 


4.92 " 


4.86 


'4.67 


4.70 


.63 


.60 


4.94 


4.87 


4.80 


4.65 


:63 


.60 


4.90 


4.93 


4.70 


5.00 


.47 


= 70 


1.70 


> .21 


1.45 








.17 


.89 


.23 


.54 







°Tho higher iho moen, the more fevorably the group evaluated the concept. 



^THe higher the mean, the moro favorebly the group oveluatod the concept: 
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Tabb 12. ANALYSIS OF VARL\NCE OF MEAN SCORES FOR 
•UNmiMENSIONAL SCALES ACROSS TIME AND TREATMENT ^' 



Table :16. ANALYSIS OF VARIANCE OF MEAN SCORES FOR 
UNIDIMENSIONAL SCALES ACROSS TIME AND TREATMENT ' 
Concept: TV trainingi , Scale: non-involving - involving 



Time 












Time 












^ 2 3 


4 - 


.5 








■ y ' ' -^ 


^3 


. 4 ^ 


.5' 












F 


P 


Treatment 










F 




5,05 5.00- 


4.86 


Q ' 

5.05 


.15 


.93 


Two-way intiividualj 


-i' "4.45 


4.24 


4.45 


.4.55 


-:25 




4.21. 4.42 


4.67" 


4.13 


.99 


~ .40 ■ • 


Two-way group * 


4.17 


.4.36 


4.50 . 


4.35 


. .43. 


.73: 


' 4.68 4.55. 


4.52 


4.58 


-.12* 


.95 ■ 


One-way paper/pencil 


~i- 4^26 


4.19 


v4.35" 


4.35 ' 


.15. 


.93,: 


4.67 ^4.43 


4.43 


4.37 


.03. 


.99 V 


One-way covert 


. 4.20 


4.43 


l73 


4.17 


1.31 ■ 




i 2.07 1.19 


.63 


2.18 






F ^ ■■ • 


.27 


.29 


2.14 


.42 






• . .11 ..32 


.60 


.10 






! P . *; 


.85 - 


.83 


.10 


.74 







Treatment ; • 

Two-way individual 
,Jwo- way group s 

One-way paper/pencil 
-One-way coverT .• 

• ..' ; 

" P , ' 



"The higher the mean, the more favorably the gioup evelueted the concopt. 



°The higher the meen.'tho more favorably tho grouf^ eveluatod the concept. 
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APPENDIX X-1 



Letters from Warner, Broadband Technologies 





y'..^ V. 930 KINNEAR ROAD COLU^4BUS/OHIO 43212 ^ 



' v^^-^'-'!^^ ■ • : " • °- ■ . ■ ■ " ' ^ ■ ' 

• Dr. .Charles Brownstein ^ . / s : V 

\ .Division of Social "Systems, and Human Resour^ces 

' National Science Foundation , • > ° 

- * 1800 g: Street N,W. ' \ V . : ' 

Washington, D.C.^ 20550 

rDear'Dr. Brownstein: * / 

^ Since we have not spoken since .the planning phase of Warner's two-way v 
. cable system in Columbus ("Qube", as it is now known) , I thought you 
'■"/'^ would-be interested to know that we.are almost six months old, arid . ' 
running along fairly smoothly. ' - — ; / 

]': ' \ . We are still making a^ great number of additions and modifications,; : 
particularly ^in the computer softwarce and the actual interactive 
;video* programs. The Michigan State 'grdup who worked on the Rockford 
project , have, been very (lelpful to us and y?e have just made arrangements 
to get copies of the firefighterptraimng tapes » vyhich we will find 
very useful here in Columbus. In addition, it appears that we will - . 
\ be/able to use both the hardware*^ and. software specs^ developed as part'* 

; . : ()f the' Rockford project to develop our own' interface for taped inter- : 
active programmi rig. ' . . 

• . Our thanks 'to. M.S.F. as well* as the .Rockford crowd for saving us much 
/' time and many dollars. ' ^ ' . 

Sincerely yourSa , " ? - . \ 

■;■ Vivian M.sHorner, Ph.'D. . ° . " ; ' . 

■ • Vice President,.. Educational "', _ , " ' 

and 'Children's Programming " , ' , 

,. ' " cc: Dr. Tom Baldwin ' • .. - i ' " 

-CvH/kn V ' ' ■■ ' " " ■ •. ■ ,/ . ' • ■ . " . ^ 

Q ! ■• !..0 - A WARNER COMMUNICATIONS COMPANY 
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iiSTEVENS MC VOY. PRESIDENT ^ /' ^ i 3770 E. LIVINGSTON AVE. 

PHONE (614> 236JB6iB3 /. . / *; ' COLUMBUS. OH lb 43227 



'Pi 



October ^,1977 . . * .. ^• 

Tom Baldwin. '. ■ ' * ^. . ; " " • " .' 

Depaxtment of^- Communication ; . ^ ■ ^ \ 

-322 Union Building - ' - .■ .. i 

'Michigan State University - ; 

East Lansing,' MI 48824" . ' • i. 

• *i* "if--- . • . • i . . V , . . • ■ ■ • ■ ' 

51" ■ 1' j ! rt' . , • .. . . ^ ' _ . . 

Dear Tomi 

• This letter, is' inl;e^sppnse to you for additional infor^natipn 
on the system i(S^e installed in Syracuse, New York 'early; next, year. 
As you know, Canada through a local subsidiary, -was 

a successful franchise applicant for -the CATV system in Syracuse. . ' ... . :-i 

• The Syracuse franchise requires that the successful applicant provide^ 

. home security : and smoke ^detector service to its ' subscribers at. a relative- 

ly low cost." Canadian. Cablesystems' proposal .called for .off erlng this \" . 
^ service at' a charge, of $3^95 per month beginning in ^1978. " , . 

None of; the pjher applicants were in' a position t6/offer--this service: . . 
: at this low c'ftarge because each* of them was 'dependent on more expensivt?." - - ■ ^ 
' technology. Canadian-' Cablesystem^ opted to use the Coaxial" Scientific . • r - 
two-Nay system* :'as is: in use in Columbus,* Ohio and Rockfdrd, Illinois. • 
vThis technology, as you^know, allows two-way Communications with home • 
terminals - at .a vej^ low cpst .; • ■ . ; " • * \ 

■ A major factor in the decisio'ri of Canadian Cablesyst ems to use the CSC 

• system was /the success ^ of the Rockf prd;E>^ Since system ..reliability ' 
was of great concern to them, they scrutinized? quite caxefully/the results 
-Of the Coltunbus., Ohio' paiy per-program system and the Rockf oixi/MSU ^ire. ^ 
fighter training. ^experiment. In both, cages they 'were, satisfied that 'the ;\ 
reliability was mdre than adequ'ate to meet their. needs. / Ir'''^ ^ 



-O- — - 



iri^ addition -to . of fering the home security and ;;smoke ^ diBtectoif , seryices^^^^^ : . ■ 
to residents, in Syrcuse, ;Canadian C.ablesystems plans to ytise'the system^'^ ^v^^^^ - • 
- for educational purposes, using home terminal aiid computer_software pattern- . , 
.: ed aQer :the'='Iiockford/l^SlJ experiment. : ' / * " ■ ! 

t' 'r'O'r'-A^^ , ;.V ■ ^ /■"•• r-. ■ 

■■ Cajiadiaii. Cablesys terns,/ plans to begin service in^ 1978 to about 1,.000. hoiae V " . .' ; 
>• security subscri^bers. ' If the .gervicie proves attractive to it's subscribers, ' : 
- the -service -will ;be off ered city wide. ^ 4. . j \^ *• ^ ' ' V\?^ 



* I hope this provides you with thp information you requested. Give me a: . 
, . ..•.'cail if there is anything else I can add. " ... ; - > 

' i^^ : . • . > . , . SjMcerelyi ■ r 

-;: :^.>. ^v■ ^ ; - '^V i c:" - ■ '^^^^ Stevens McVoy . 

* ■ ; oOo- ' , 'president ':■,.■:[ 
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